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SUMMARY 


This  is  Volume  1 of  the  report  which  presents  a method  devel 
oped  by  the  contractor  to  predict  six-component,  captive  store  air- 
loads for  both  single  and  multiple  carriage  configurations.  Volume 
1 describes  the  experimental  and  correlation  studies  and  discusses 
the  approach  used  in  developing  the  empirical  method.  Volume  II  of 
the  report  provides  a detailed  manual  to  guide  the  user.  The  pre- 
diction method  was  developed  through  an  empirical  correlation  of  a 
large  experimental  data  base.  The  data  base  was  derived  from  two 
general  sources.  The  primary  source  was  a test  program  in  the  AEDC 
AT  wind  tunnel  using  parametric  variations  in  store  loadings  on  the 
.05  scale  A-7  and  F-4  models  as  parent  vehicles.  A secondary  and 
complementary  source  resulted  from  an  extensive  survey  of  government 
agencies  and  private  contractors  for  pertinent  captive  store 
airloads  data. 

The  prediction  method  enables  the  user  to  calculate 
captive  store  airloads  for  individual  3tores  and  to  account  for 
variations  in  aircraft  angle  of  attack,  yaw,  and  adjacent  store 
interference.  The  ranges  of  Mach  numbers,  angles  of  attack, 
and  aircraft  yaw  angles  for  which  the  method  is  applicable  are 
as  follows. 

a 

Mach  Humber  degrees  degrees 

Single  Carriage  0.5  - 2.0  -It  to  +12  -8  to  +8 

Multiple  Carriage  0.5  - 1.6  -4  to  +12  -8  to  +8 

Limitations  which  should  be  imposed  on  the  use  o.f  this 

method  were  established  largely  by  the  data  used  in  its  derivation, 

but  the  method  appears  sufficiently  versatile  to  meet  most  preliminary 
design  requirements. 
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PREFACE 

This  report  was  prepared  under  the  sponsorship  of  the  Air  Force 
Armament  Laboratory,  Armament  Development  and  Test  Center,  Eglin  Air 
Force  Base,  Florida,  under  Contract  Number  F08635-73-C-0070  (Project  No. 
FY7621-72-2G001) . The  cognizant  Air  Force  technical  monitors  on  the 
program  were  Messrs.  Robert  A.  Hume,  Jr.  and  Charlie  D.  Turner,  Jr. 

The  work  was  performed  by  Vought  Systems  Division  of  LTV  Aerospace 
Corporation,  P.0.  Box  5907,  Dallas,  Texas  75222.  Principal  investigator 
for  this  program  was  R.  D.  Gallagher.  Principal  technical  personnel 
were:  A.  R.  Rudnicki,  Jr.,  E.  G.  Waggoner,  Jr.,  and  C.  T.  Alexander. 

This  effort  was  conducted  during  the  period  from  8 January  1S73  to 
30  June  1975. 

This  report  consists  of  two  volumes.  Volume  I,  the  technical  summary, 
describes  the  program  and  approach  used  to  develop  the  prediction  tech- 
nique. Volume  II,  the  user's  mauual,  consists  of  five  books.  This  is 
Volume  I. 

This  technical  report  has  been  reviewed  and  is  approved  for  publica- 
tion. 


FOR  THE  COMMANDER 


WILLIAM  I 


. . .. 

ttlLIAM  F.  BROCKMAN,  Colonel,  USAF 
Chief,  Munitions  Division 
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SECTION  I 
INTRODUCTION 

Determination  of  the  aerodynamic  forces  and  moments  acting 
on  individual  components  of  an  aircraft  is  a part  of  the  design  pro- 
cess to  assure  that  adequate  load-carrying  structure  is  provided  for 
all  design  flight  conditions.  Accurate  information  on  the  aerodynamic 
loads  experienced  by  external  stores  carried  on  high  performance  air- 
craft is  an  important  factor.  An  early  prediction  of  this  store  air- 
loads is  important  to  the  design  process  of  achieving  aerodynamic 
compatibility  between  the  aircraft  and  stores.  The  flow  environment 
in  which  external  stores  are  immersed  is  generally  highly  complex  and 
affected  by  many  variables,  e.g. , flight  conditions  and  physical 
characteristics  of  the  aircraft,  store  installation,  and  adjacent 
stores..  Successful  prediction  of  quantitative  data  utilizing  analy- 
tical techniques  has  proven  to  be  difficult,  although  some  techniques 

* 

have  been  used  successfully  to  predict  qualitative  trends.  The  strong 
influence  of  viscous  flow,  particularly  at  transonic  speeds  with 
multiple  carriage  store  arrangements,  has  made  current  methods  inade- 
quate for  many  applications.  The  most  reliable  method  by  which  the 
engineer  can  provide  store  airloads  continues  to  be  through  wind  tun- 
nel testing.  This  latter  process  is  normally  complex  and  expensive 
and  too  often  provides  airloads  data  late  in  the  design  effort,  after 
many  decisions  influencing  aircraft/store  compatibility  have  already 
been  made. 

A study  program  was  conducted  by  the  contractor  to  develop 
a generalized  technique  to  predict  aerodynamic  loads  acting  on  air- 
borne external  stores.  Considering  the  relatively  low  effectiveness 
and  inherent  limitations  of  present  analytical  methods,  an  experimen- 
tal data  correlation  approach  was  selected  for  developing  the  predic- 
tion technique  that  is  rapid  and  easy  to  use,  versatile  in  applica- 
tion to  various  aircraft  and  store  configurations,  applicable  to 
maneuvering  flight  conditions  at  subsonic,  transonic,  and  low  super- 
sonic speeds,  and  adequately  accurate  for  store/store  installation 
design  purposes. 
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The  objectives  of  this  program  were  accomplished  in 
two  phases.  The  initial  phase  involved  the  collection,  documen- 
tation, and  correlation  of  existing  airloads  data  upon  which  to 
initiate  the  technique  development  and  preparations  for  wind 
tunnel  testing.  The  second  phase  of  the  program  consisted  of 
conducting  the  wind  tunnel  test  program  to  complete  the  required 
supporting  data,  performing  detailed  data  correlations,  and 
developing  the  final  prediction  technique. 

This  report  describes  the  work  performed  and  the  results  ob- 
tained during  all  phases  of  the  study  program.  The  various  sections  de- 
lineate specific  tasks  which  were  performed.  Descriptions  of  both  the 
technical  information  survey  and  wind  tunnel  test  planning  and  prepara- 
tions are  included.  A discussion  of  the  approach  to  the  prediction 
technique,  including  the  dominant  parameters,  is  also  presented. 

Finally,  an  assessment  of  the  capabilities  and  nominal  accuracies 
that  the  method  offers  is  discussed. 


SECTION  II 


TECHNICAL  INFORMATION  SURVEY 

i 

An  extensive  data  survey  was  performed  by  the  contrac- 
tor to  locate  and  acquire  data  and  related  information  on 
captive  store  and  store  installation  airloads.  Acquiring 
these  data  was  necessary  to  develop-  correlations  essential  to 
the  prediction  technique  development  and  to  provide  guidelines 
in  planning  the  wind  tunnel  test  program.  Although  data  were 
known  to  exist  on  numerous  store  types  and  store  installations, 
problems  in  acquiring  useful  airloads  data  were  apparent.  These 
problems  included:  the  inter-industry  and  inter-service  dis- 

persion of  data;  the  diverse  origin  of  airloads  data,  i.e., 
wind  tunnel,  inflight,  and  analytical;  and  the  assorted  approaches 
used  in  measuring  airloads,  i.e.,  measured  on  the  installed 
stores,  on  the  carriage  rack  or  pylon,  or  on  the  total  aircraft- 
store  combinations.  The  following  paragraphs  explain  the 
general  survey  approach,  the  organizations  surveyed,  the  type 
of  data  solicited,  and  the  broad  survey  results. 

2.1  SURVEY  PROCEDURE 

Early  survey  planning  identified  three  primary  avenues 
by  which  the  required  technical  data  could  be  identified. 

Selection  of  these  avenues,  which  were  chosen  to  encompass  the 
majority  of  data  acquisition  sources,  also  provided  a built-in 
cross-reference  system  which  minimized  the  possibility  of  over- 
looking pertinent  data.  Listed  below  are  the  primary  approach 
avenues  followed: 

• Airframe  and  weapon  contractors  and  government 

agencies 

• Aircraft /weapon  system  program  offices 

• Technical  literature  surveys 

A comprehensive  stores  data  bank  had  been  previously 
compiled  by  the  contractor  largely  through  in-house  efforts 
and  as  a result  of  a previous  Air  Force  study  contract.  Hence, 
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data  sought  through  the  survey  were  largely  data  which  had  become 
available  since  the  previous  survey.  Although  all  the  data  identi- 
fied through  the  survey  were  not  obtained,  efforts  to  acquire  those 
data  deemed  most  relevant  to  the  program  were  highly  successful. 

The  following  paragraphs  outline  the  approach  used  in  each  case. 

2.1.1  Approach  for  Contractor  and  Government  Agency  Data 

As  an  initial  step  in  the  data  survey,  an  official  govern- 
ment letter  was  prepared  jointly  by  the  Air  Force  technical  monitor 
and  contractor  personnel.  This  letter  was  forwarded  to  selected 
industry  and  government  organizations  which  were  thought  to 
possess  or  have  control  of  useful  technical  data.  This  correspondenc 
defined' the  origin,  objectives,  and  benefits  of  the  program  and 
requested  voluntary  participation  of  the  recipient  organization 
in  the  program.  Each  recipient  was  also  requested  to  identify 
available  external  store-aircraft  data  by  completing  and  for- 
warding an  enclosed  survey  questionnaire.  The  questionnaire, 
which  had  been  prepared  by  contractor  personnel,  listed  categories 
which  could  be  used  to  generally  define  the  applicable  data 
from  any  document . 

As  these  completed  questionnaires  were  received  by 
the  contractor,  all  information  entered  on  the  questionnaire 
was  reviewed.  The  described  documents  were  checked  against  the 
files  of  the  existing  VSD  external  stores  data  bank  to  avoid 
duplications,  and  decisions  were  made  as  to  the  specific  applica- 
bility of  the  listed  data  to  the  study.  When  priority  data  were 
recognized,  a follow-up  contact  was  made  to  the  questionnaire 
respondee  to  arrange  a review  of  the  desired  information.  ‘ 

In  some  cases,  personal  visits  were  arranged  to  inspect  the  data 
and  permit  detailed  data  evaluation.  These  follow-up  visits 
were  essential  to  the  survey  as  they  provided  a forum  for  exchanging 
ideas,  defined  the  specific  data  that  existed  and  could  be  made 
available,  and  outlined  available  avenues  for  obtaining  data 
release.  In  those  instances  where  it  was  practical,  follow-up 
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contacts  were  made  by  telephone  to  discuss  the  available  data 
and  arrange  for  data  transf erral . 

A response  was  obtained  from  essentially  every  Navy 
and -Air  Force  organization  receiving  the  data  questionnaire. 
Completed  questionnaires  were  also  received  from  most  airframe 
and  weapon  contractors  who  were  contacted.  Subsection  2.2  lists 
all  private  and  government’ agencies  contacted  during  the  survey 
that  responded  with  an  expressed  intent  to  participate  in  the 
data  survey. 

2.1.2  Approach  to  Aircraft/Weapon  System  Program  Offices 

Personal  visits  or  telephone  contacts  within  select 

major  aircraft/veapon  system  program  offices  were,  made  by-  contractor 
personnel  in  conjunction  with  the  survey.  These  contacts  were 
especially  fruitful  since  numerous  technical  references  and 
related  literature  were  normally  revealed  for  a particular  aircraft/ 
weapon  system.  The  volume  of  technical  data  available  at  a 
given  project  office  was  found  to  be  directly  .proportional  to  how 
recent  the  aircraft  had  been  in  production.  While  many  refer- 
ences were  not  found  on  file  at  a given  project  office,  many  were 
obtainable  through  other  sources  such  as  the  DDC  or  NASA  technical 
libraries  or  the  originating  private  contractor.  In  general, 
a high  degree  of  cooperation  was  exhibited  by  the  project  offices. 
This  cooperation  was  evident  not  only  in  providing  data  references 
but  also  by  identifying  cognizant  individuals  within  the  program 
offices  and/or  the  industrial  facilities  through  which  refer- 
ences might  be  made  available  or  additional  data  identified. 

2.1.3  Technical  Literature  Searches 

Extensive  use  was  made  of  the  standard  Defense  Docu- 
mentation Center  (DDC)  and  National  Aeronautics  and  Space  Admini- 
stration (NASA)  technical  literature  libraries,  Specific  re- 
quests were  made,  for  technical  bibliographies  covering  the  period 
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since  the  previous  data  survey  by  -the  contractor.  In.  this  manner, 
literature  which  had  been  generated  since  the  last  survey  could*  be 
reviewed  with  little  redundancy  in  effort.  In  addition,  other  tech 
nical  bibliographies  on  the  subject  were  acquired  and  screened 
and  specific  reports  acquired.  Many  of  the  documents  which  were 
requested  and  found  to  be  directly  applicable  to  the  program 
would  not  have  been  identified  through  the  various  other  approaches 
Hence,  although  time-consuming  and  tedious,  this  approach  proved 
highly  useful  in  the  identification  of  pertinent  documents. 

2.2  AGENCIES  CONTACTED  IN  SURVEY 

Selection  of  both  industry  and  government  agencies 
for  the  technical  data  survey  was  based  upon  past  activities  of 
these  organizations  in  the  subject  technical  area.  All  facilities 
which  received  questionnaires  and  provided  useful  data  are 
listed  below.  Degree  and  temperament  of  the  participation 
varied  widely,  and  all  efforts  performed  by  the  participating 
facilities  were  on  an  entirely  voluntary  basis,  i • e. , completion 
of  the  survey  questionnaire,  the  data  coordination  activity, 
and.  duplication  and  forwarding  of  the  data. 

2.2.1  Air  Force  Facilities 

• Arnold  Engineering  Development  Center 

• Edwards  Air  Force  Base 

• Eglin  Air  Force  Base 

• Wright-Patt.erson  Air  Force  Base 

2.2.2  Navy  Facilities 

• Naval  Air  Development  Center 

• Naval  Air  Systems  Command 

i 

• Naval  Air  Test  Center 

• Naval  Missile  Center 

• Naval  Ordnance  Laboratory 

• Naval  Ship  Research  and  Developed  nt  Center 
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0 Naval  Weapons  Center 

• Naval  Weapons  laboratory 

2.2.3'  Other  Government  Facilities 

• NASA  - Amts  Research  Center 

• NASA  - Langley  Research  Center 

...  A 

*«*■  'A  ’&uauuuujr  n*  ocaai. 

2.2.1*  Industry  Facilities 

Aerojet  Ordnance  and  Manufacturing  Company 

• Beech  Aircraft  Corporation 

• The  Boeing.  Company  - Seattle 

• The  Boeing  Company  - Wichita 

• Calspan  Corporation 

• Cessna  Aircraft  Corporation 

• EDO  Corporation  *. 

<i 

• Fairchild-Fairchild  Republic  Division 

• Flight  Systems  Inc. 

• FMC  Corporation 

• General  Dynamics  - Convair  Division 

• General  Dynamics  - Electro  Dynamic  Division 

• Goodyear  Aerospace  Corporation 

• Honeywell,  Inc.  - Ordnance  Division 

• Hughes  Aircraft  Company  - Missile  Systems  Division 

• Lockheed  - California  Company 

• Martin  Marietta  Aerospace  - Ordnance  Division 

• McDonnell  Douglas  Corporation-McDonnell  Aircraft, Company 

• -Nielsen  Engineering 

• Northrup  Corporation  - Aircraft  Division 
*-  Rockwell  International  - B-l  Division 

• Rockwell  International  - Missile  System  Division 

• Sanders  Associates  Inc, 

• Sandia  Corporation  - Sandia  Laboratories 

• Sargent-Fletcher  Company 
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• Teledyne  Ryan  Aeronautical  Company 

• Westinghouse  Electric  Corporation 

2.3  NATUrI  OF  DATA  SOLICITED 

Aerodynamic  data  and  information^  as  summarized  in  this 
subsection,  were  requested  to  support  the  study.  The  desired  dut.a 
•involved  stores  and  store  installations  and  parent  aircraft. 

This  information  could  generally  be  classified  in  three  broad 
: categories:  experimental  data,  existing  prediction  method’s  and 

data  correlations,  and  related  literature  on  the  subject.  A 
further  breakdown  of  the  experimental  data  includes  aerodynamic 
force  and  moment  data,  both  wind  tunnel  and  inflight,  and  flow 
field  information.  The  aerodynamic  force  and  moment  data  include 
those  obtained  for  individual  stores,  racks,  pylons,  or  aircraft,, 
such  that  airloads  on  individual  installed  stores  can  be  defined;. 
Free-stream  store  data  were  also  sought  to  be  used  as  a base  in 
isolating  store-aircraft  interference  effects.  Data  for  all 
{types  of  store  loading  arrangements  were  solicited.  These  in- 
cluded data  for  stores  mounted  singly  or  on  MER  or  TER  racks, 
single  and  multiple  rail  launchers,  conformal  pallets,  etc., 
cn  both  wing  and  fuselage  stations. 

Techniques  capable  of  predicting  airload  components 
for  stores  carried  in  the  flow  field  of  aircraft  were  also  solicited. 
In  general,  these  prediction  techniques  were  found  to  be  limited 
in  application.  However,  most  techniques  present  an  approach 
to  the  treatment  of  certain  parameters  which  are  considered 
primary  independent  variables  influencing  the  store  airloads. 

These  include  such  parameters  as  aircraft  attitude  and  flight 
condition,  store  geometry,  location  and  installation,  and  adjacent 
interference.  Hence,  these  correlation  and  prediction  techniques 
were  a useful  aid  in  the  formulation  of  the  general  prediction 
method . 
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2.U  SURVEY  RESULTS 

The  data  survey  resulted  in  the  acquisition  of  a considerable 
amount  of  data  pertaining  to  stores  and  store  installations  which  were 
not  in  the  original  contractor  data  bank . Much  of  the  experimental  data 
acquired  provides  total  aircraft  .airloads  due  to  the  combined  aircraft- 
store  configuration.  While  useful  .in.  determining  general  store  effects, 
it  is  difficult  to  isolate  individual  store  or  store  installation  air- 
loads from  these  data.  Extensive  individual  store  and  store  installation 
airloads  data  were  found  to  exist  on  the  A-7 , F-U , and  F-lll  aircraft . 

The  majority  of  data  on  these  aircraft  consists  of  metric  store  and 
metric  pylon  airloads  where  a balance  mounted  internal  to  the  store  or 
pylon  installation  measures  the  applied  aerodynamic  forces  and  moments. 
Other  aircraft  for  which  store  airloads  have  beeri'  acquired  are  the  A-H, 
A-6,  F-5,  F-86,  F-105,  F-100  as  defined  in  the  bibliography  index  of 
Appendix  A and  various  wing- fuselage  combinations. 

Included  in  Appendix  A is  a bibliography  of  the  literature 
acquired  having  specific  application  to  this  study.  All  reports 
originating  from  both  contractors  and  government  agencies  pbtained 
during  the  survey  effort  are  included  in  the  bibliography. 

An  index  to  the  bibl iography  is  also  included  in  Appendix  A, 
Tables  A-2  through  A-17 • The  index  enables  the  reader  to  rapidly 
establish  the  general  type  and  range  of  data;  available  for  a given 
aircraft-store  type.  Free-stresm  store,  rack.,  and/or  pylon  airload  data 
are  also  defined  in  the  index.  Table  A-i  simplifies  the  use  of  the  index 
by  defining  the  respective  table  and  page  number  containing  data  on  a 
given  aircraft  and/or  store  type.  In  compiling  the  index,  an  effort  was 
also  made  to  emphasize  data  having  higher  general  interest  and/or  usage, 
such  us  airload  prediction  methods,  bibliographies,  flow  field  data,  etc. 

The  following  summary  observations  are  made  concerning  the 
specific  flight  condition  and  geometry  variables  encompassed  by  the 
survey  data  and  the  general  nature  of  the  data.  The  significance  of 
these  observations  is  be3t  realized  when  it  is  explained  that  the 
developed  prediction  capability  for  a given  variable  and  the  selected 
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conditions/ configurations  for  wind  tunnel  testing  are  a direct  ; 

function  of  the  available,  data  quantity  and  quality.  j 

2.4.1  Mach  Number 

Data  coverage  for  the  desired  subsonic-to-super, sonic  Mach  * 

number  range  was  generally  acquired  with  lesser  quantities  being 
available  for  the  supersonic  region.  The  majority  of  acquired  data  ^ 

defines  airloads  in  the  subsonic  flight  regime.  In  the  supersonic 
flight  regime  data  are  generally  limited  to  single  store  carriage 
installations;  however,  substantial  multiple  store  installation  data 
were  obtained  well  into  the  transonic  region.  F-4  and  F-lll  store 
airloads  data  comprise  the  majority  of  the  supersonic  data*  The 
available  A-7  store  airloads  data  are  limited  to  subsonic  and  transonic 
flight  although  considerable  A-7  supersonic  data  were  acquired  in  wind 
tunnel  tests  conducted  as  part  of  this  study.  ; 

2.4.2  Store  and  Store  Installation  Type 

Store  and  store  installation  airloads,  were  acquired  for  a 

variety  of  store  types.  However,  there  has  not  been  a great  quantity  of  j 

t 

data  acquired  for  any  one  store  type  mounted  on  various  aircraft;  These  ! 

data  are  necessary  to  isolate  the  effects  of  certain  variables,  or  at  ! 

least  to  remove  the  variance  in  store  geometry  as  an  independent  vnri-  j 

able.  Data  were  not  obtained  through  the  survey  effort  for  many  flight  I 

conditions,  loading  arrangements,  and  geometric  parameters.  In  many  j 

cases,  only  limited  data  exist.  A review  of  the  bibliography  index  of 
Appendix  A for  each  aircraft  type  will  provide  a more  detailed  insight 
into  the  extent  of  data  available  for  a given  store.  Considerable 
free-stream  store  aerodynamic  data  were  also  obtained  which  were  useful  , 

in  isolating  aircraft/ store  interference  effects.  j 

In  regard  to  store  Installation  type,  the  bulk  of  the  data  j 

\ 

acquired  consisted  of  wing  pylon  singly  and  multiply  carried  stores.  j 

Limited  data  are  available  on  fuselage  mounted  installations,  including 
multiple  and  singly  carried  stores,  both  tangent  and  pylon  mounted. 
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Sparse  data  exist  for  TER,  wing  tip^mounted,.  fuselage  semi- submerged, 
wing  tangent  and  semi- submerged,  and  conformal  store  installations. 

2,-U. 3 Data  Origin- 

Wind  tunnel  data  comprised  most  of  the  acquired  data  while 
inflight  data  were  mainly  for  total  aircraft  drag.  In<  essentially 
every  case  where  inflight  data  were  located,  the  originator (s) 
voiced  concern  over  the  validity  of  the  data  due  to  irregularities 
stemming  from  erratic  instrumentation  readouts  and  difficulties 
in  controlling  the  flight  conditions. 


SECTION  III 
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WIND  TUNNEL  TEST  PROGRAM 

Early  In  the  study  planning  it  was  recognized  that  sufficient 
airloads  data  did  not  exist  for  developing  the  prediction  techniques 
from  empirical  correlations.  Also,  it  was  impractical  to  expect  that 
data  accumulated  from  the  varied  sources  would  he  thorough  enough  to 
establish  predictable  trends  for  all  priority  variables  whose  contri- 
butions collectively  constitute  captive  store  airloads.  'The  practical 
Solution  seemed  to  be  to  compile  all  available  airloads  data,  review 
these  data  to  identify  voids  where  additional  data  were  needed.,  and 
then  perform  a wind  tunnel  test  program  to  acquire  complementary  air- 
loads data  through  a systematic  testing  approach.  The  contractor  pos- 
sessed unique  wind  tunnel  model  instrumentation  and  hardware  capable 
of  acquiring  extensive  store  airloads  data  in  a single  test  run.  Much 
of  the  model  hardware  needed  to  test  a wide  variation  of  instrumenteu 
store  arrangements  was  already  available  for  high  speed  testing.  It 
was  decided  to  adapt  this  hardware  to  existing  F-U  and  A-7  wind  tun- 
nel models  for  a test  program  which  would  technically  and  economically 
satisfy  the  current  study  needs.  The  following  subsections  deo  ribe- 
the  test  program  and  include  a description  of  test  hardware,  test 
variables  encompassed,  and  related  test  preparations. 

>3.1  PROGRAM  DESCRIPTION  AND  TEST  CAPABILITIES 

The  wind  tunnel  teBt  program  consisted  of  instrumenting  boch 
the  A-7  and  F-U  0.05  scale  aircraft  models  to  measure  individual  store 
airloads  for  both  single  carriage  and  multiple  carriage  stores.  Ir. 
addition,  the  A-7  parent  aircraft  model  was  instrumented  to  obtain 
six-component  aircraft  force  and  moment  data  simultaneously  with  the 
instrumented  store  data. 

Two  types  of  internal  strain  gage  balances  vere  employed 
during  the  test  program  to  obtain  individual  store  aerodynamic  force 
and  moment  data,  depending  upon  whether  the  stores  are  mounted  on 
single  or  multiple  carriage  racks.  The  five-component  VSB-12  series 
balances  (excludes  drag)  were  used  on  both  F-4  and  A-7  test,  programs 
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to  obtain  multiple  carriage  store  airloads  data.  The  instrumented 
MER  is  designed  to  carry  six  of  these.-balanc.es  simultaneously,  one  on 
each  of  the  six  MER  stations.  Data  were  obtained  at  all  six  MER 
stations  continuously  during  a run.  The  M117  (MAU-103A/B  fin)  and 
BLU-1C/B  (finned  and  unfinned)  firebomb  stores  were  utilized  in  ob- 
taining multiple  carriage  rack  airloads.  Instrumented  multiple  car- 
riage racks  were  capable  of  being  tested  on  all  right-hand  wing  store 
stations  and  on  fuselage  centerline  store  stations  on  both  the  A-7 
and  F-U  aircraft  models.  The  instrumented  MER/ store/balance  arranger 
ment  is  illustrated  in  Figure  1.  The  six-component  VHB-7  series 
balances  were  used  on  both  aircraft  models  to  obtain  individual  store 
airloads  for  the  single  carriage'  stores.  The  300-gallon  fuel  tank  and 
the  Walleye  (AGMr62A)  store  models  were  used  to  obtain  the  single 
carriage  airloads.  Instrumented  single  carriage  stores  had  the  cap- 
ability of  being  mounted  at  any  wing  store  station  on  both  the  A-7 
and  F-U  models.  Figure  2 illustrates  the  single/store/balance' :hard- 
vare  arrangement  while  Figure  3 depicts  a typical  multiple  carriage 
test  configuration.  Figure  1*  provides  a summary  description  of  in- 
strumented single  and' multiple  store  testing  capabilities. 

Two  lded  test  capabilities  which  are  not  obvious  from 
Figure  were  riot  originally  proposed  although  they  were  strongly 
desired  for  the  program.  One  of  these  permits  a +12  inch 
(full  scale)  longitudinal  shift  relative  to  the  pylon,  in  the 
instrumented  F-U  single  carriage  store  position,  for  both  inboard 
and  outboard  wing  pylon  stations.  This  capability  provided  addi- 
tional parametric- type  store  airloads  data  for  the  300-gallon 
tarik  and  Walleye  stores  by  providing  captive  airloads  data  at 
several  chordwise  positions.  These  data  were  highly  valuable  to 
the  technique  development.  Development  of  the  longitudinal  shift 
capability  was  achieved  through  a minor  innovation  of  hardware 
originally  proposed  and  reflected  no  increase  in  program  cost.  The 
second  added  capability  permitted  evaluation  of  the  effects  of 
varying  store  nose  shape  for  the  300-gallon  tank  single  store  and 
the  M117  multiple  store.  Two  basic  shapes  in  addition  to  the 
standard  nose  shape  for  each  store  were  made  available  to  add  the 


capability  of  varying  the  nose  bluntness  of  each  store.  In  general, 
the  adapters  /ided  a hemispherical  no3e  shape  and  an  ogive  shape 
different  from  thac  of  the  standard  nose  shape  for'  each  store  type. 
All  multiple  carriage  store  airloads  data  for  the  wind  tunnel  test 
program  were  obtained  using  an  instrumented  MER  since  no  instrumented 
TER  hardware  currently  exists. 


3.2  TEST  VARIABLES 

Any  prediction  technique  derived  through  an  empirical 
correlation  of  data  requires  an  adequate  data  base  to  be  meaningful. 

The  data  base  must  cover  the  range  of  variables  that  dominate  captive 
store:  airloads.  These  dominant  parameters  include  store  configuration, 
store  spanwise,  chordvise,  and  vertical  position,  aircraft  configuration 
(wing  sweep  single,  high/low  wing,  etc,),  aircraft  attitude,  and  flight 
conditions . 

Many  of  the  variables  examined  during  the  wind  tunnel  test 
program  having  to  do  with  air.craft/store  configuration  effects  were 
included,  in  the  discussion  Of  test  capabilities  above  ’(store  nose 
bluntnesn1,.  aircraft  type,  chordwise  position,  spanwise  position,  etc.). 
Remaining  /ariables  include  the  range  of  flight  conditions  tested.  The 
Mach-  number'  range  for  single  carriage  configurations  varied  from  0.  ■> 
to  2.0  with  data  obtained  specifically  at  M = 0.5,  0.7,  0.9,  1*05, 

1.2,  1.6,  and  2.0.  The  Mach  number  range  for  multiple  carriage  con- 
figurations varied  from  0.5  to  1.6  with  data  obtained  at  the  same  Mach 
numbers  as  single  carriage  excluding  Mach  2.0.  Difficulties  were 
encountered  with  model  dynamics  when  testing  multiple  carriage  configura 
tionB  at  Mach  2.0}  therefore,  this  higher  Mach  number  was  deleted  from 
the  test  program.  The  angle  of  attack  range  for  all  test  data  varied 
from,  -l*  to  +12  degrees  while  the  yaw  angle  range  varied  from  -8  to  +8 
degrees  in  four  degree  increments. 


STORE  SHELL 


Figure  2.  Instrumented  Single  Carriage  Store  Hardware 


INTERNAL  STORE  B 


NOTES: 


1.  Instrumented  HER  racks  can  be  carried  at  each  of  the  pylon 
stations  on  the  A-7  and  F-4  as  shown  above,  but  not  at  more 
than  one  station  simultaneously. 


2.  The  Instrumented  single  carriage  store  can  be  carried  at 
three  A-7  or  two  F-U  pylon  stations  simultaneously. 


Figure  4.  A-7  and  F-4  Instrumented  Store  Test  Capability  i 
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SECTION  IV 
PREDICTION.  TECHNIQUE 

Development  of  the  prediction  technique  was  approached  as 
an  empirical  correlation  of  existing  airloads  data  combined  with  the 
parametric- type  wind  tunnel  data  obtained  from  tests  conducted  as 
part  of  this  program  to  complement  the  existing  data. 

The  question  of  how  to  correlate  these  data  into  a predic- 
tion method  that  is  both  simple  and  accurate  was  answered  by  prelim- 
inary comparisons  of  captive  and  isolated  store  data.  Aerodynamic 
characteristics  of  the  captive  stores  were  observed  to  possesses :much  of 
the  same  linear  nature  as  isolated  stores.  The  captive  side  force 
characteristics  are  presented  in  Figure  6 for'  the  same  store  whose 
isolated  characteristics  are  shown  in  Figure.  5.  The  linear  approxi- 
mation  is  indicated  in  each  figure  by  a dashed  line  and  is  an  ade- 
quate representation  of  the  actual  quasi-linear  data.  This  linear 
characteristic  found  in  most  of  the  data  greatly  simplifies  the 
mathematical  expressions  needed.  Unfortunately  the  quasi-linear 
relationship  displayed  by  the  captive  side  force  component  does  not 
extend  to  all  components  for  the  angle  of  attack  range  desired  for 
the  prediction  technique  (-U/12  degrees).  The  captive  yawing  moment 
component  for  the  subject  store'  is  presented  in  Figure  7 along  with 
the  linear  approximation  covering  the  largest  portion  of  the  desired 
angle  of  attack  range.  As  shown  in  the  figure*  significant  errors 
will  result  using  the  linear  approximation  above  approximately  8 de- 
grees angle  of  attack.  Even  sp,  there  is  a linear  region  to  repre- 
sent a significant  part  of  the  aircraft’s  flight  envelope,  and  the 
advantages  of  using  the  linear  approximation  for  each  component  far 
outweigh  the  disadvantage  of  some  loss  in  accuracy  in  a portion  of 
the  desired  angle  of  attack  range.  The  user  should  be  aware  that  if 
the  isolated  aerodynamic  characteristics  of  the  store  are  non-linear 
in  nature,  then  he  should  expect  this  non-linearity  to  be  found  in 
the  captive  airloads.  The  advantages  of  linearizing  the  data  base 

t ' ' 

are  (l)  a simple  representation  of  the  component  airload  by  a,.y=mx  + b 
type  equation1,  (2)  a major  variable,  aircraft  angle  oi,  attack,  is 
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built  into  the  mathematical  component  airload  representation;  and  (3) 
the  resulting  prediction  equations  should  have  a simple  linear  form. 
As  a result,,;  the  data  base  was  linearized  so  that  each  airload  com- 
ponent could  be  expressed  as  a slope  (force  or  moment  as  a function 
of,  angle  of  attack)  and  an  intercept  at  zero  angle,  of  attack.  As  a 
result  of  the  linearized  data  base,  all  predictions  are  accomplished, 
in  the  form  of  a predicted  slope  and  intercept  for  each  of  the  air- 
load components.  Because  of  increasing  non-linearity  at  the  larger 
aircraft  angles  of  attack  and  yaw  angles,  significant  errors  are 
likely  outside  the  range  of  applicability  stated  earlier  for  these 
variables.  A sumafary  of  nominal  method  accuracy  and  the  angle  of 
attack  range  for  best  accuracy  for  each  of  the  airload  components  is 
presented  in  Section  V. 
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Experimental  Data 

2#q  — — — — Linear  Approximation 


Figure  6.  Captive  Store  Side  Force  Characteristics 


u.l  BASIC 'APPROACH 

A theoretical  method,  must  rely  on  mathematical  descriptions  of 
the  aircraft  components,  pylons,  racks,  and  stores  to  implement 
potential  flow  solutions  of  the  store  airloads.  Any  corrections  for 
viscous  effects  must  be  handled  separately.  An  empirical  method 
allows  much  simplification  to  that  approach.  The  basic  approach 
used  in  this  method  applies  the  concept  that  captive  airloads  are 
the  result  of  a free-stream  flow  plus  the  interference  effects. 

In  this  way,  work  that  has  been  previously  accomplished  for  free- 
stream  aerodynamic  predictions  can  be  used  as  a base  on  ^fhich  to 
relate  captive  airloads.  This  permits  the  prediction  procedure 
to  be  a summation  process  as  indicated  below. 

Captive  Store  Airloads  = Isolated  Store  Airloads 

+ Interference  Effects  , 

{ 

Applying  the  summation  approach  to  -interference  .increments 
depends  first  on  airloads  for  some  base  configuration.  Corrections 
can  then  be  added  to  these  initial  airloads  to  account  for  dif- 
ferences between  the  base  configuration  and  the  desired  configuration; 
Predicting  these  initial  airloads  is  called  the  initial  prediction. 

It  involves  assuming  the  store  is  in  the  flow  field,  of  a base  wing 
with  U50  sweep  and  installed  at  a specific  spanwise,  chordwise, 
and  vertical  location.  The  next  step  is  to  obtain  a final  prediction, 
by  applying  empirically- derived  corrections  to  the  initial  prediction 
to  compensate  for  aircraft  configuration  differences  and  to  account 
for  the  effects  of  the  store  being  in  the  desired  spanwise,  chordwise, 
and  vertical  location. 

This  approach  was  used  in  correlating  the  experimental 
data  to  develop  the’  prediction  method  presented  here.  .Correlations 
to_ identify  airloads  for  the  base  configuration  implement  the 
initial  prediction  procedure  and  were  basic  to  the  entire  development 
process.  These  -correlations  were  performed  with  M=0«5  data  to 
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avoid  the  increased  complexity  of  compressible  flow  corrections  and 
shock-induced  effects.  This  is  the  lowest  Mach  number  of  the  test 
data  from  the  wind  tunnel  tests,  of  this  program-  Because  compressibility 
effects  are  normally  small  at  speeds  below  M=0<!>,  ihe  method  is 

V 

considered  valid  for  low  subsonic  speeds  without  Mach  number  corrections. 

Correlations  c?  the  data  to  identify  corrections  needed 
to  account  for  Mach  number  and  configuration  differences  were 

l 

much  more  difficult  than  those  for  the  base  datd.  This  greater 

difficulty  results  from  the  many-  factors  which  contribute  to  the 

aerodynamic  differences  between  the  various  store  installation 

configurations.  Some  of  these  factors  ape  the  reason  rigorous 
* 

mathematical  solutions  are  not  yet  practical  for  prediction 
purposes  on  many  installations,  particularly  for  multiple  carriage- 
racks.  Fortunately,  experimental  data  indicate  that  some  of  these 
differences  are  either  small  or  compensating-  so  that  empirical 
expressions  are  possible  without  including  terms  which  evaluate 
each  contributing  parameter.  A method  has  been  developed  by 

f * 

using  the  available  data  to  establish  predictable  trends, and  these 
trends  are  expressed  mathematically..  The'  various  terms  in  the 
prediction  equations  have  been  evaluated  from  the  data  correlation 
so  that  a complete  method,  with  equations  and  the  supporting 
figures,  is  presented  in  Volume  II,  Book  1 of  this  report. 

) To  apply  the  method,  the  Initial  prediction  of  captive  air- 

loads is  always  made  first  at  M=0.5  by  assuming  the  store  is  inserted 
into  the  flow  field  of  the  base  wing  (1*5°  sweep).  The  initial  prediction  is 
made  for  the  basic  airload  case  (i.e.,  the  captive  store  airload  genera- 
ted by  a zero-yaw  pitch  excursion  of  the  parent  aircraft).  The  incre- 
mental captive  airloads  due  to  aircraft  yaw  and  the  effects  of  adjacent 
store  interference  are  predicted  as  increments  to  be  added  to  the  basic 
airload.  The  effects  of  Mach  number  are  treated  as  an  increment  to  be 
added  to  the  prediction  at  M=0.5<  At.  a particular  Mach  number  the  total 
captive  airload  experienced  by  a store  can  be  obtained  from  the  following 
generalized  coefficient  expression: 


where : 


C 

x 


TOTAL  BASIC 


♦ AC. 


»♦  10x 

IHTF 


x - y,  rj » N,  Jn*  A,  i representing  side  .force, 

yawing  moment,  normal  force,  pitching  moment, 
axial  force,  and  rolling  moment,  respectively. 


- Basic  captive  airload  generated  by  a zero  yaw 
BASIC  pitch  excursion  of  the  parent  aircraft. 


- Incremental  airload  due  to  aircraft  yaw  per  degree 
store  yaw  angle,  8. 


8 


- Store  yaw  angle  equal  to  'P^q 
store  installation  and 
store  installation. 


for  a right  wing 
for  a left  wing 

t 


i 


- Incremental  airload  due  to  the  effects  of 
adjacent  store  interference. 


In  summary,  the  total  captive  airload  experienced  by  a 
store  can  be  calculated  by  incrementing  the  isolated  store  aerodynamic 
characteristics  through  the  initial  prediction  summation  procedure 
for  the  base  wing  (U50  sweep),  applying  empirical  corrections 
to  arrive  at  the  final  prediction  for  the  subject  wing,  and 
using  the  generalized  coefficient  expression  above  to  sum  the 
major  contributions  to  the  installed  airload. 

U.2  PREDICTION  EQUATIONS 

The  variables  used  in  deriving  the  final  prediction 
equations  for  both  single  and  multiple  carriage  configurations 
were  essentially  the  same.  These  variables  accounted  for  store 
configuration  characteristics  (both  physical  and  aerodynamic);  store 
spanwise,  chordwise,  and  vertical  location  in  the  aircraft  flow-field; 
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the  interference  effect  of  the  aircraft  fuselage  and  adjaceni.  stores; 
parent  aircraft  attitude  (pitch  and  yav) ; and  Mach  number. 

As  a result  of  the  similarities  in  the  equation  forms,  only 
the  single  carriage  M=0.,5  prediction  equations  are  presented  and  dis- 
cussed here.  The  intent  is  to  describe  typical  procedures  used  in  de- 
veloping the  prediction  method,  leaving  details. for  user  instructions 
to  the  -handbook  presented  in ’Volume  II  of  this  report.  The  single 
carriage  prediction  equations  (for  slope  and  intercept)  are  presented 
in  chart  form  for  each  of  the  six  airload  components  in  Figure  8.  An 
attempt  has  been  made  throughout  this  report  to  define  nomenclature  as 
it  is.  introduced  in  the  text.  However,  Figure  8 introduces  many  sym- 
bols not  discussed  in  detail  in  the  text.  The  definitions  of  tnese 
symbols  can  be  found  in  the  list  of  symbols  in  Volume  II  , Books  2 and 
3 of  this  report. 

Consider  the  side  force  slope  prediction  equation  from 

Figure  8a. 


a 


= K, 


PRED 


C \*h  KnKIKTFKtKZKA 
S*  ISO  C 


The  initial  term,  K ( — \ , in  the  above  equation  n-  the 

<1  /r 

SF  . ISO 

initial  prediction  discussed  in  Subsection  U.l.  The  remaining  factors 
are  empirical  corrections  to  the  initial  prediction  tc  compensate  for 
the  effects  of  the  parameters  previously  mentioned  in  this  section. 

The  first  empirical  correction  term,  K^,  is  a factor  tc 
compensate  for  the  spanvise  position  of  the  subject  store.  This 
factor  was  derived  from  three  independent  data  sources,  all  of 
which  were  contained  in  the  data  base  consisting  of  the  survey  data 
and  the  wind  tunnel  test  data.  In  order  to  derive  a spanvise  correction 
factor,  it  is  desirable  to  have  captive  airloads  data  for  several  store 
types  on  all  wing  pylons  on  as  many  parent  aircraft  as  possible.  Two  of 
the  previousl^mentioned  data  sources  came  from  the  survey  data.  One 
source,  Reference  2,  contained  the  BULLPUP  A missile  on  F— h inboard  and 
outboard  rwing  pylons.-  A -second-  source,  Reference  1,  cuiue  from  the 
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test  program  in  which  the  300-gallon  tank  and  Walleye  stores  i 
were  tested  on  all  wing  pylons  of  both  the  A-7  and  F-*<  aircraft. 

The  third  and  final  data  source  was  a flow-field  investigation 
of  a wing-body  combination  at  low  subsonic  speeds  reported  in 
Reference  3.  The  flow-field  investigation  reported  flow  angularities', 
both  in  the  lateral  and  vertical  planes  for  semi-span  stations 
n=.25»  *50,  and  .75  Tor  a number  of  chordwise  and  vertical 
locations  beneath  the  test  wing.  Radioing  the  sidewash  flow 
angularities  from  the  flow-field  data,  assuming  the  mid-semispan 
position,  ti=0.5»  as  the  base,  the  solid  curve  in  Figure  9 was 
derived.  Through  a similar  analysis  the  data  points  represented 
by  symbols  were  derived  as  also  shown  in  Figure  6.  Hence,,  from 
three  independent  data  sources,  essentially  the  same  spanwise 
trends  were  obtained  for  single  carriage  side  force  slope. 

The  final  curve  presented  in  the  handbook  (Book  2 of  Volume  II) 
for  %his  term  is  basically  the  average  of  the  solid  curve  anjii  the 
data  points  shown  in  Figure  9-  j 

The  next  empirically  derived  correction-  to  the  initial 

prediction  is  the  factor  K_TrnT,.  This  term  accounts  for.  the  - 

lNTF  . 

interference  effect  of  the  fuselage  on  the  captive  store  side 
force  slope  for  high-wing  aircraft.  The  presence  of  the  fuselage 
near  the  installed  store  prevents  the  full  development  of  a 
sidewash  flow  field  and,  therefore,  modifies  the  spanwise  trends 
established  earlier. 

The  term  K^c  is  an  empirical  factor  based  on  the  length 
of  the  store  divided  by  the  local  aircraft  wing  chord.  In  addition 
to  the  chordwise  location  of  the  captive  store,  this  factor  gives 
an  .indication  of  the  amount  of  the  store  contained  in  the  non- 
uniform  wing  flow  field.  & 

The  next  term  K^,  in  the  side  force  slope  equation  is  a factor 
to  account  for  pylon  height  variation.  Sidewash  angularity  beneath 


* 

a swept  wing  is  strongest  near  the  wing  surface  and  decays  to  zero  at 
sane  distance,  on  the  order  of  a local  wing  chord  length,  beneath  the 
wing.  Experimental  flow  field  data  indicate  that  the  decay  is  expon- 
entially .shaped.  Other  investigators  (Reference  have  developed  an 
empirical  pylon,  height  correction  facto*  for  side  force  slope  which  is 
presented  in  Figure  10  as  a function  of  vertical  distance  beneath  the 
wing  surface  to  the  store  longitudinal:  axis.  Figure  10  presents  the 
pylon  height  correction  factor  for  side/  force  slope  developed  from  the 
present  study  for  comparative  purposes  and  is  presented  as  a function 
of  vertical  displacement,  from  the  wing  lower  surface  to  the  pylon 
..rack  mid-lug  point.  The  exponential  variation  with  pylon  height  is. 


apparent  in  both  cases. 

The  final  empirical  factor,,  , is  a first-order  correction 
'for  aircraft  wing  sweep  angle.  The  factor  is  defined  as  sin  A/s-in 
where  A is  the  quarter  chord  sweep  of  the  subject  aircraft  wing.  The 
base  sweep  angle,  A^^,  for  this  factor  is  4 5°  since  the  initial 
prediction  discussed  in  Subsection  h.l  was  made  for  a base  wing  with  1*5° 
I sweep  angle.  This  factor  has  been  suggested  by  several  investigators 
\ including  those,  of  Reference’  k.  and  is  adequate  for  wing  sweep  angles 
that  do  not  vary  significantly  from  the  base  wing  sweep  ^5°).  For 
this  reason  the  range  of  sweep  angles  for  vhich  the  technique  is 
recommended  is  limited’  to  quarter  chord  sWeep  angles  between  30  and  60 


degrees. 

The  discussion  in  this  section  has  been  limited  primarily  to 
those  empirical  factors  pertaining  specifically  to  the  single  carriage, 
side  force  slope  rprediction  for  M=0.5«  Inspection  of  the  other  equations 
given  in  Figure  8 shows  the  large  number  of  other  factors  that  were 
evaluated  to  complete  the  single  carriage  case  at  M=0.5.  Because  of 
the  similarity  in  approaches  used  and  the  results  produced  for  all 
factors,  descriptions  of  the  remaining  terms  are  not  discussed  here 
since  they  are  described  in  detail  in  the  handbook  (Volume  II  of  .this 
document ) . 
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Example  of  Prediction  Equations 
(Single  Carriage  Stores  at  M=0.5) 
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Figure  8.  Example  of  Prediction  Equations 

(Single  Carriage  Stores  at  M=0.i5^  (Concluded) 
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I.  .3  MACH  NUMBER  EFFECTS 

Extension  of  the  M=0.5  prediction  to  other  Mach  numbers, 
is  accomplished  by  predicting  the  incremental  slope  and  intercept 
corrections  to  account  for  Mach  number  differences.  This  concept 
is  illustrated  for  side  force  slope  by  the.  following  expression. 


(%  -(%  -(f)* 

M=x  . PRED  M= 


where : 


- Side  force  slope  predicted  at  M=0.5 


m 

\ q/a 


- Increment  in  side  force  slope  at  M=x. 


There  is  sufficient  similarity  in  the  variation  of  these  corrections 
With  Mach  number  to  use  a common  approach  in  accounting  for  these  ef- 
fects. A generalized  curve  depicting  the  side  force  slope  variation 
with  Mach  number  is  given  by  Figure  11. 
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Figure  11.  Side  Force  Slope  - Generalized  Mach  Number  Variation 
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| The  slope  variation  with  Mach  number  was  approximated  by  a 
series  of  linear  segments  with  break  points  occurring  at  Mach  numbers 
defined  by  MQ,  M^»  and  Mg.  The  variation  of  the  Mach  break  points  were 
correlated  as-  a function  of  local  aircraft  wing  chord  as  shown  in 
Figure  12  for  the  generalized  case.  MQ,  shown  in  Figure  11,  is  the 
Mach  number  where  the  slope  initially  deviated  from  the  slope  predicted 
St  M=0.5i  Equations  were  then  developed  to  predict  the  incremental 
slope  change  from  that  predicted  at  M=0.5  for  each  of  the  remaining 
Mach  break  points  (M^,  Mg,  etc.).  These- equations  were  developed  by 
correlating  the  increment  obtained  for  configurations  in  the  data  base 
using  various  combinations  of  parameters.  The  combinations  of 
parameters  that  correlated  the  increments  often  would  vary  in  different 
portions  of  the  Mach  number  range  of  interest,  i.e.,,  the  parameters 
that  correlated  the  increments  in  the  subsonic  flow  regime  often 
did  not  work  in  the  transonic  or  supersonic  regions.  However,  this 
was  not  surprising  due  to  the  vastly  different  flow  fields  experienced 
by  the  store  in  these  Mach  regimes. 

An  example  of  the  resuiting  Mach  number  variation  using 
linear  segments  is  illustrated  for  a Walleye  carried  on  the  A-7 
outboard  pylon  in  Figure  13. 

Corrections  determined  for  each  Mach  break  to  predict  the 
incremental  slope  or  intercept  changes  apply  only  at  the  specific  Mach 
number  break  determined  from  a figure  similar  to  Figure  12.  At  Mach 
numbers  between  these  specific  break  points,  linear -interpolation  is 
used  to  calculate  the  increment  at  the  desired  Mach  number. 

The  approach  discussed  here  was  used  to  predict  the 
Mach  number  trends  for  most  airload  components  for  both  single 
and  multiple  carriage  configurations.  However,  a few  exceptions 
occurred  where  this  approach  failed  to  correlate  the  Mach  number 
variations.  Where  these  case-  occurred ; the  airload  variation  was 
plotted  as  a function  of  aircraft/store  geometric  parameters  for 
the  constant  Mach  numbers  tested  in  the  wind  tunnel  program; 
therefore,  linear  interpolation  should  be  used  between  the  Mach 
numbers  discretely  presented. 
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Figure  13*  Side  Force  Slope  Mach  Number  Variation  - Walleye  on 
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SECTION  V 

ASSESSMENT  OF  APPLICABILITY  AND  ACCURACY 
OF  THE  PREDICTION  METHOD 

In  undertaking  this  research  program,  there  was  some 
question  regarding  the  degree  of  success  that  could  be  expected 

♦ 

] from  a data  correlation  approach  to  developing  a store  airloads 

prediction  technique.  Experience  in  developing  other  empirical 
methods  gave  reasonable  assurance  that  a .method  was  possible; 

However,  the  goal  for  this  program  was  a method  that  was  easy  to 
use  and  would  provide  sufficient  accuracies  to  make  the  predictions 
suitable  for  preliminary  design  purposes.  The  results  indicate 
that  this  goal  was  achieved.  One  of  the  important  factors  influencing 
| these  results  was  the  quantity  and  quality  of  data  used  in  the 

1 correlation.  Because  of  the  limited  data  obtained  in  the  survey, 

the  wind  tunnel  data  produced  as  part  of  the  program  made  possible 
the  versatility  which  was  accomplished. 

Simplicity  was  achieved  in  the  sense  that  there  are  no 
complicated  steps  required  to  apply  the  method.  There  are  many 
factors  to  be  evaluated,  but  the  process  is  outlined  in  a systematic 
sequence  of  simple  steps.  Because  there  are  numerous  calculations 
required  for  a complete  prediction  of  six  component  airloads  for 
multiple  store  installations,  computerization  of  the  method  for 
practical  applications  appears  appropriate. 

The  method  has  a wide  range  of  applications  and  capabilities. 
The  method  is  capable  of  predicting  the  captive  airloads  for 
single  carriage  and  multiple  carriage  store  configurations  for  a 
generalized  aircraft  including  the  basic  airload  (that  airload 
generated  by  a zero-yaw  pitch  excursion  of  the  parent  aircraft) 
and  the  incremental  airloads  due  to  aircraft  yaw  and  adjacent 
store  interference.  Establishing  absolute  limits  of  applicability 
is  difficult  since  this  is  often  a function  of  the  accuracy  that 
is  acceptable.  Recommended  limits  are-  submitted  and  sufficient 
data  are  presented  to  implement  the  method  for  those  limits. 
Applications  beyond  the  stated  limits  will  normally  mean  a decay 
i in  accuracy. 


The  single  carriage  method  is  valid  over  the  Mach  number 
range  from  0.5  to  2.0  while  the  multiple  carriage  Mach  number  range 
varies  from  0.5  to  1.6.  Both  single  and  multiple  carriage  prediction 
techniques  are  valid  over  the  angle  of  attack  range  of  -*»  to  +12  de- 
grees- and-  the  aircraft  yaw  -angle-  range  of  -8  to  +8  degrees  although 
best  accuracy  for  the  increments  due  to  aircraft  yaw  are  for  the 
range  -4  to  +4  degrees.  The  aircraft  wing  sweep  angle  (quarter 
chord)  range  of  validity  is  from  30  to  60  degrees  although  the 
method  can.be  applied  to  a wider  sweep  angle  range  (say,  20  to  70: 
degrees)  with  decreased  accuracy.  The  method  is  applicable  to 
all  wing/pylon  and  fuselage  centerline  carriage  configurations. 

It  is  not  intended  for  fuselage  configurations  off  the  centerline 
nor  to  semi-submerged  or  conformal  carriage. 

An  assessment  of  the  accuracy  of  the  method  has  been 
conducted  through  comparisons  with  the  data  base  used  in  the 
technique  development.  The  first  accuracy  check,  and  possibly 
the  most  meaningful,  was  a comparison  of  predicted  values  of 
individual  airload  components  with  the  linearized  represen- 
tation of  the  data  obtained-  from  the  test  of  that  configur- 
ation in  the  wind  tunnel.  This  check  is  meaningful  because 
accurate  linearized  representations,  like  those  shown  in 
Figures  5 and  6,  are  adequate  for  most  engineering  appli- 
cations. Wind  tunnel  tests  for  airloads  data  can  often  be 
avoided  if  this  type  prediction  has  sufficient  accuracy.  The 
accuracy  comparisons  with  the  linearized  data  base  indicate  that 
all  components  for  both  single  and  multiple  carriage  configurations 
are  nominally  within  +10  percent  of  baBe  value. 

Additional  comparisons  were  made  to  check  predicted 

values  with  specific  data  points.  This  check  includes  the 
effects  of  scatter  in  the  wind  tunnel  data  which  is  not  necessarily 
a true  .test  of  the  method.  However.,  it  does  indicate  something 
of  the  data  non-linearity  effects  on  accuracy.  Comparisons  with 
the  experimental  data  base-,,  accounting  for  these  existing  nonr 
linearities,  are  summarized  in  Table  1. 
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TABLE  1.  ""SUMMARY  OF  NOMINAL  METHOD  ACCURACIES 


Nominal 

Accuracy(jC) 

a Range,  Degrees 
for  Best  Accuracy 

Airload  Component 

Single 

Mult iple 

Single 

Multiple 

Side  Force 

±15 

±15 

0/10 

-4/8 

Yawing  Moment 

±20 

±20 

-4/6* 

-4/8 

Normal  Force 

±15 

±15 

0/10 

-4/8 

Pitching  Moment 

±20 

±20 

-4/12 

-4/8 

Rolling  Moment 

±15 

±10 

-4/3  2 

-4/12 

Axial  Force 

±10 

±10 

-4/12 

-4/12 

* -4/8  degrees  if  L/C  £ .8,  L is  store  length}and  C is  the  local  wing 
chord. 
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Table  Page 

A- 2 A-U  Aircraft-Store  Data  Index L3 

A-  3 A-6  Aircraft-Store  Data  Index ^5 

A-U  A-7  Aircraft-Store  Data  Index  . U6 

A-  5 F-4  Aircraft-Store  Data  Index  . 51 

At  6 F-5  Aircraft-Store  Data  Index 61 

A-7  F-8  Aircraft-Store  Data  Index  .....;  62 

A- 8 F-l4  Aircraft-Store  Data  Index 63 

A- 9 F-86  Aircraft-Store  Data  Index  .......  64 

A- 10  F-105  Aircraft-Store  Data  Index 65 

A- 11  F-lll  Aircraft-Store  Data  Index  . . > 67 

A- 12  Miscellaneous  Air  Force  Aircraft-Store 


Data  Index  (A- 37,  F-100,  F-101,  F-loU,  F-106,  F-107)  ....  72 
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Index  (F2H,  F3D,  F3H,  F4Di  F5D,  F'iU,  F9F.,  F10F)  ......  74 


A- 11*  Miscellaneous  Aircraft-Store  Data  Index  ..........  .76 

A- 15  Wing-Stores  (.without  Fuselage)  Data  Index  . 88 

A- 16  General  Reports  - Store  Data  Index 

(Bibliographies,  Prediction  Methods,  etc.)  $9 
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Symbol.  Notation; 


A - Aircraft  with  Installed  Stores 
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R - Rack 
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(•8»p  - 2up* 

■uonj=«> 

88vxa«tv;-»v!j«) 

jjvhdhiv 


3P3.  oa 

i i - -•  «- 

!SS  *?. 
125.  S'S; 


8 

*r« 

*> 

M 

£ 

£ a s 

>•4  Cl  X 

^ "S  : 

» o « 

i « 

<0  JC  * 

5 s 

5 S 

8 ^ 

V « 

U X 

0.0 
*»’  o 

W nr  t 

I 

4* 

Vt 

i? 

«3 

r“* 

«/4 

5} 

0 

? 

i 

2 £ 

o 

7 *7 

5 Q •*  2 

u fi  w w <v 

/J 

U f-4 

V <V 

X 

* X 1* 

X X 1 

X X 

to 

CO  w 

w — - 

* to 
c*. 

10 

< M , 

c, 

«t  » • 

< < « 

< '£ 

< < < 

X x X 

X 

XX  XX 

X 

X 

X 

X 

X 

X 

* 

X X X x X 

X Y 

X 

_ 

X X X t 

. _ 

X X X X 

V 

X 

X 

..  ' fc  jj  s 

3 g 1 1 

« S | 1 

N M " 

•ri  • 

m i 

S S I 1 8 

ti 

K 

% 

V) 

* 

TJ 

V 

II 

fi 

t> 

s | | 

Is  2*  ,i  .11 1(5 
ill  si  II 11!  Hi 

? if 

'N  1 rH 

Ill 

TABLE  A- 14 . MISCELLANEOUS  AIRCRAFT-STORE  DATA  INDEX  (Continued) 


W m m* *'"PJU  Wf  <*  rnhm.r,+zwmewm*mi 


4 


I 


sa 

0= 

n 

D 

•o 

5 

o 

5 

■o 

V 

*) 

u 

M 4> 

..  3 

«r4  O 

■ £ r. 

0 o 

CO  u 

a 

5 

* 

P 

•u 

5- 

a 

D 

l 

o 

Cl 

n 

3 . 

o O 

H < 

«■ 

C 

T> 

P 

O 

c 

p 

» c 

p 

8 2 
*M 

Si 

•1 

p 

-l 

l! 

"1 

Store  i*  sting  aounted 

T1 

41 

P 

C 

P1 

8 

$ 

•rt 

P 
. n 

M 

■rt 

it 

H 

n 

« 

X 

3 

■o 

V 

M 

1 

£ 

fi 

2 
•H 

«3 

v> 

4> 

T5 

5 

O . 

c 

Store  is  stimg  aounted.  Includes 
store  base  drag  Sc  area  rule 
calculation 

8 

§ 1 

W 1 

c x; 

*>  c 

” 5 

o 

a 4 

t«  JC 

o c 

+>  c 

CO  cc 

P 

§ 

i 

u> 

c 

*> 

u 

o 

u 

0 

p 

CO 

H33KM 

ai)K3i£ma  vxvg 

& 

CM 

O 

f> 

CM 

c- 

rri 

CM 

CM 

& s 

CM  CM 

H 

a ! 

CM 

CM 

it 

OJ 

cn 

it 

CM 

11 

a 

w w 

Q £. 

ivousHoaui 

X 

It 

wioniin 

& 

SE 

HI 

<is 

'I3WWLL  GW  IK 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Sr 

nos 

’ to 

< . 

HI 

IHI 

pfc  < 

KVA 

to 

to 

o 

CO 

< 

HI 

IHl 

• -eg 

Sh  (O 

V4 

w-2.2 

H* 

3d  IS 

to 

to 

CO 

to  < 

• to 

< 

CO 

0 

< 1 

HDXId 

co 

•£ 

< 

w 

< 

CO 

< 

< 

m 

ia 

un 

CO 

< 

< 

< 

CO  < 

co^ 

< 

< 

< 

CO  - 

JL 

H 

mm 

Dvya 

— pr 

< 

w 

< 

CO 

< 

< 

to 

■< 

IH 

jjj 

e 

2 

oixostmns 

X 

X 

X 

X 

X X 

* 

X 

■ 

9H 

ouios.-im 

X 

X 

X 

H 

991 

owosans 

X 

X 

yi 

X 

X 

09 

3H 

1 

1 

W 

• S 

oc 

a 

o 

HHHIO 

■ 

u 

nous 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

911 

SH 

H2L 

sa;i 

store  soucrnc  iocatton 

ju-unn 

EH! 

m 

'IVHHOiKOD 

■ || 

|H 

; l’3Sti3tfflnS 
* -iras 

X 

IHI 

■H 

umuNL 

i 

lie nia 

X 

X 

X X 

X 

X 

X 

WlIfT 

X 

X 

X 

X X 

X 

X 

X 

i - 

X' 

HI 

mm 

30V13Sni 

X 

mm) 

QHI 

§ 

H 

§ 

a 

Vi 

or. 

1 

*A 

g 

x: 

*> 

•s 

« 

1) 

o 

♦» 

w 

*a 

V 

M 

•H 

H 

s 

4)  M 
C C 

sc 

w 

c 

c. 

5 

3 

% 

XS 

« 

1 

*» 

3 

O 

XI 

«> 

s 

£ 

o 

U 

M 

T3 

ti 

N 

H 

£ 

V « 

c c 

SS 

1 

'? 

8 

if 

10 

X 

0 

X3 

n 

C> 

s 

*> 

& 

« £ 

s, 

1 1 

p 

41 

o 41 

S 2 

*»  • 

g 8 

•H  «r4 

U »< 

*5  * .* 

> > 

(>• 

h 

o 

A 

*» 

% 

U 

0 

-Xi 

*» 

■S 

1 

Set 

i 

jO 

*o  S 

s5 

St  M 
•*  «5 
' CO 

V o 
O 

#•4  *•< 

e-i 

V 

z 

g 

»4 

it 

u 

o 

♦> 

“8 

M 

d 

u 

41 

C 

4» 

O 

o 

c 

c 

»> 

11 

< > 

a »? 

2 ° 
CM 

w x: 

rH 

3>3 

! § 
2 t 

CO  to 

( '891/  - SUV' 

‘uonisod 
s8»xesnj-?uj“) 
■uvkoaiv 

it 

.Is 

**  4>  * 
12* 

i> 

5P 

Si? 

£5 

4>  ^ 

93 

1 HI 

PI 

n 

P w 
O l «» 

III 

V 

M 

•H 

M H 

g . S.  £ 
t«  S 

> 3?  fi.  o 

lila 

M 

2* 

f V 

ji 

, If 

»S-| 

323 

t) 

,If 

3 25 

V 4v 

5P  95 

«A  SP^’j 
c S>3l 

2-3  25 

81 


TABLE  A-14.  MISCELLANEOUS  AIRCRAFT-STORE  DATA  INDFX  (Continued) 


8'S 


o n o 
X2*H  x:  *)t 


aoKaaa.iaa  vivu 

r4 

ir» 

CM 

CM 

& 

r~i 

t! 

XS 

s 

tA 

vr\ 

CM 

VO 

« 

C'* 

ir. 

CM 

OO 

s 

rt\ 

« 

H 

\r> 

CM 

1 

i£ 

1V0U3H0HJH 

X 

r < 

xiianiia 

X 

X 

X 

X 

X 

lairni  emin 

X 

X 

X 

X 

X 

X 

Tio'rf ' 

< 

to 

^ H 

to 

< 

w 

>6  O 

sais 

w 

•* 

< 

CO 

< 

< 2 

toil  a 

v> 

< 

< 

< 

to 

< 

< 

-S.* 

Is 

un 

1 w 

< 

< 

•< 

< 

to 

< 

< 

< 

-JWJ 

< 

< 

1 < 

< 

< 

< 

to 

< 

< 

< 

. Uj 
% 

siiiosujans 

X 

X 

X 

X 

X 

X 

X 

i.  ’ 

3IH0SNW1L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C 

3 

aujosans 

X 

X 

X 

X 

X 

X 

X 

X 

X 

f: 

X 

X 

33HL0 

K 

W 

nuiis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

it 

M 

OS 

S3X 

3 

Hit' 

. 

o 

dU-UUK 

X 

X 

X 

X 

tj 

0 

•iv.«oi);oa 

a 

CiUEttMS 

-1K13 

X 

X 

X 

s 

*— 

itnur/i 

X . 

X 

X 

6 

HVU&, 

X 

X 

X ' 

X 

X 

X 

X 

X 

LI 

s 

WUrt 

X 

X 

X 

X 

X‘ 

X 

X 

X 

£ 

aowasm 

X 

X 

X 

( *»»p  • J»»««  Jut* 
•uotiisod . 
aiftXHRJ-SutK) 
iivaoaiy 


t 5T--  m 


(•  R««lles  XXX-  x x.  A A A X.  ^ - includes  wine  bending  moment 


V:ng-  DAC  shape  store  an* 

Fuselage  boiy 

(MM,1*) 


iPEJfriFTCATIOK  I STORE  MOl*TI!C  LOCATION  (CARRIAGE 


B-I  ‘ ' ACM-69A  ’ W«*P°n 

(l*,65)  I | | | |l  M 1 1 


TABLE  A-15.  WING-STORES  (WITHOUT  FUSELAGE)  DATA  INDEX 


TABLE  A-16 . GENERAL  REPORTS-STORE  DATA  INDEX  (BIBLIOGRAPHIES,  PREDICTION 
METHODS,  ETC.) 


iiu;ii  i 11 


i 


i 

i 


!• 


s 

« 

Suraaary  report  on  Cornell  high  speed 
store  test  series. 

Contains  extensive  literature  biblio- 
graphy through  August  1956. 

• 

♦* 
v q 

5 8. 

*H  | 

Jl  ft> 
S35 

*>  *-4 

la 

♦> 

■H  +> 

T5  C 

t & 
*§ 

r. 

TJ  O 
H 

5 ff  . 

-O  -H  *1 

5 " fi 

O (.  O 
Cp4> 

M V,  *J 

1 

O 

«H 

H 

.O 

A L 
V 

1»  *> 
T)  U 

%S 

ed 

£ s 
- & 
s$ 

“S 

0 a 

S{ 

JU 

Single,  vlng  store  drag  prediction 
method. 

Technical  paper  on  aircraft-store 
stability  and  control  effects.  * 

NASA  literature  search  on  external 
store  drag. 

DEC  bibliography  on  external  stores 
(1965  to  Present). 

c 

0 

« 

*4 

a 

E 

« 

fi 

t* 

C 

O 

S ' 
3 

•M 

H 

O 

Q -O 

DDC  bibliography  on  aerodynamic 
effects  of  external  stores. 

0 

1 

1, 

lit 

a 

p 

sti 

1: 

3° 

« 

O *J 

< a 

sat 

SC  V 

NASA  bibliography  on  aerodynamic 
effects  of  external  stores. 

Contains  guidelines  for  estimating 
single  ving  store  airloads. 

1 

‘S 

§ . 

44 1> 

?! 

U £ 

0 g 
>>♦» 
f SE 

0 0 a 

44  *H  t 

~t  -v  a 

£ ' 
O.  CL  r 4 

3DN3H333H  V1VQ 

UN 

H 

00 

01 

CM 

CM 

CO 

m 

b- 

rO 

CM 

V, 

H 

UN 

UN 

u% 

* 

£ 

CM 

0» 

8 

*-t 

to  w 
<a  P 

1V0II3H03UL 

X 

*; 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

eg 

muniiti 

X 

X 

X 

X 

X 

X 

X 

X 

X 

13*1  twin 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ee« 

P3 

tioh 

< 

to 

X 

< 

X 

X 

X 

X 

X 

X 

S2W 

ttVA 

< 

X 

< 

X 

X 

X 

X 

X 

X 

•A 

S2« 

aais 

T 

to 

X 

c 

X 

X 

X 

X 

X 

X 

tA 

i2w 

HOXId 

< 

w 

X 

< 

X 

X 

X 

X 

X 

X 

0 

to  (0 

R. 

UI1 

< 

to 

X 

< 

X 

X 

X 

X 

X 

X . 

CO 

to 

OVHC 

< 

Vi 

to 

< 

X 

V ) 

X 

X 

X 

X 

X 

X 

w 

i£« 

W 

O 

S 

s 

0IK0SU3dnS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

DINOSilVHl 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Duiosans 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 

CO 

1 

H3H10 

§§ 

it 

X 

X 

X 

X 

X 

X 

X 

TIOHXS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 31 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ox 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

* o 

g 

H 

0 
x 

CO 
t E , 

1 

dU-JMLH 

X 

X 

X 

X 

X 

X 

X 

'IVWKMJito 

X 

X 

X 

X 

* 

X 

X 

G30M3>HnS 

-1K3S 

X 

X 

X 

X 

X 

X 

X 

X 

X 

JmL3L.'IV  w 

X 

X 

X 

X 

X 

X 

X 

X 

X 

hoim 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

saun 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

>C 

auras/u 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

STORE  IDENTIFICATION 

L.D.  External  Store, Bluff 
Bombay  Store 

M 
• u 
W 4J 
M 42 

■0  £ 

§ - 
>4 

M V 
>1 

g< 

Ri 

to  to 
£ £ 

CO 

sc 

V 

»«e 

5S 

V 

■5 

si 

11 

HK-81  fluid  MIC- 82  SEED, 
High  Density  Bonbs 

w 

I 

K 

0 

V 

Vi 

a 

u 

1 

K 

2 
CO 

« 

i 

to 

*> 

M 

u 

! 

V 

4> 

to 

i 

e 

X 

*rt 

ft 

a 

a- 

i 

V 

V 

to 

1 

8? 

44 

r4 

a 

a 

X. 

ft* 

! ■ 

V 

V 

to 

i 

a 

X 

ft 

& 

s 

a 

X 

I 

V 

0 

to 

1 

g 

tc 

0 

«H 

ft 

0 

£ 

Bibliography  (See  remarks) 

Bibliography  (See  remarks) 

v< 

S'? 

2* 

a 

IS 

u 

*t  w 
ft 

9 3 

SS 

as 

a 

X 

i 

or. 

V 

to 

(*»®p  - diSftS  Ihi^A 
4uonjsod 

liVHDHIY 

< 

'"'v 

r 

1 

1 

a 

g 

? 

$ 

M 

8 

1 

*» 

8 

1 

i 

I 

2 

i 1 
,.) 

3 

1 

f 

a 

8 

I 

3 

0 

! 

5 

I 

a 

I 

a 

6 

t 

2 

89 


TABLE  A-16.  GENERAL  REPORTS-STORE  DATA  INDEX  (BIBLIOGRAPHIES,  PREDICTION 
METHODS,  EfC.)  (Continued) 


TABLE  A-16.  GENERAL  REPORTS-STORE  DATA  INDEX  (BIBLIOGRAPHIES,  PREDICTION 
METHODS,  ETC.)  (Continued) 


OiHliJ 

aotuanan  viva 


avoLiauoiHi 
uiuriiyi 
laiwru,  (min 
•hob 


nil 

•iais- 

HOXId 

liri 

ovHa 

omosiudrts 

OLNOSNVHJ. 

Duosans 


OTUIIS 

>t'J ' 

H2H 
dll- Min 
ivnaoiMOO 


aacaawans 

-lies 


('Mp  - «M*  lut* 
'uonpod 

•*•!»«  nj.*uj«) 
UVtDUIV 


Isi^ 

sail 


hi 


1*1! 


u m p 
O 3_s. • 

*•  - ’ * 

o o v E 
U 4*  *H  3 tQ 

$?i:: 

3 _ x ** 


•41; 

» O G r4 


• X *J 

5 *C  .5 

3 Ofjr}  O 


S.gSi 

I i 1 1 


1 *>  4 if  M 

■KiS!w 


J!!S 


‘SS'SiS 

■*"13  S 

lllli 


juauivi 

ncmd 

LMI« 

3U\n33(li 


c\j 

H 

ii 

-3 

IA 

H 

ft 

1 

CvJ 

ro 

H 

CM 

J- 

* rjs 

J3 

X 

X 

X 

X 

X 

* 

X 

» 

X 

vv 

X 

X 

X 

X . > 

X 

CO 

a 

' CO 

CO 

CO  . 

CO  CO 

X 

co 

pT 

w . 

CO 

'W  ^ 

• CO  CO 

X 

; 

CO 

CO 

CO 

CO  CO 

X 

' 

CO 

CO 

CO 

CO  CO 

X 

CO 

CO 

CO 

CO  CO 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

'X 

X 

X 

X 

X 

M 

i! 

H V 

. n 

X 

X 

X „ 

X 

,x 

X 

.X.  X 

X 

X 

X 

X 

X 

' 

I 

X 

x 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X X 

X t. 

• X 

; X 

1 

1 

i 

1 

1 

i 

1 

! 

I 

11 

1 

5 

! 

I 

1 

S 

CO 

? i 
1 1 

I i 

2 

5 

I 

i 

I 

5 

I 

2 

I 

4 

8 

1 

2 2 
i 1 

• -wi 


92 


Launcher  I I I I I I captive  loads 


TABLE  A-16.  GENERAL  REPORTS-STORE  DATA  INDEX  (BIBLIOGRAPHIES,  PREDICTION 


TABLE  A- 17.  ISOLATED  STORES,  RACKS,  AND  PYLONS  DATA  INDEX 


DPC  Bibliography 


TABLE  A-17.  ISOLATED  STORES,  'RACKS , AND  PYLONS  DATA  INDEX  (Continued) 


% & $ 
W W ft 


«■■■■■■■■■■■ 


vp  CO  CO  O'  O O'  r-  rr.  2 

ft  ft  ru  tm-5  v\'  ,5 

O'  e.  o>  • (*/  n <»■,  I o'  fr'  o , 


ii^ggai 

^BS5iiB55i|5S55igag|3 

■■^■■■■■S9!59«SS39SS!ii 

■■^■■■■■IBBHliBBiBHBBBiHBBI 

— gWHaBaggiMigMHMlHMMHBI 

ivrrrv^wmmmmmmwmmmummmmmmmnn\ 
^■^MaaaiamBBE^BiaiBgaaBB 
!■  M fmm  'IB  MEM  - 5 ■ '1  lil 


Duiositm 


anaaaBMasBaiBBiBafliaiBBi 


!■■■■■ 

!■■■■■ 

IWCilHK 


Fttcatma  and  TER  Mounted  Boob, 


BLE  A-17.  ISOLATED  STORES,  RACKS,  AND  PYLONS  DATA  INDEX  (Continued) 


TABLE  A-17.  ISOLATED  STORES,  RACKS,  AND  PYLONS  DATA  INDEX  (Concluded) 


■jumtmiji 


rwr+rjnrntw* 


mmmuimm 


BIB  LIOGRAPH  Y 


R.  W,  Bratt,  et  al.,  Summary  of  Wind  Tunnel  Testa  of  the  20  Per  Cent 
Scale  External  Store  Model,  DAC  ES  20948,  Douglas  Aircraft  Company, 
Inc.  , October  20,  1947. 

T.  C.  Muse  and  R.  W.  Bratt,  Summary  of  High  Speed  Wind-Tunnel 
Tests  of  a Douglas  Aircraft  Store  Shape  and  a 2000-Pound  G.  P. 

AN  - M 6 6 Bomb,  DAC  ES  21150,  Douglas  Aircraft  Company,  Inc., 

June  1948. 

S.  J.  Colby  and  E.  A.  Ward,  Presentation  of  the  Critical  Inertial  and 
Aerodynamic  Loads  and  Moments  Acting  on  the  Sparrow  Missiles 
when  Carried  and  Launched  from  the  F2H-5,  F3H-1,  F4D-1,  F7U-3 
and  F10-F  Airplanes,  DAC  SM-14676,  Douglas  Aircraft  Company, 

Inc.,  February  1953; 

E.  A.  Ward,  Presentation  of  the  Critical  Inertial  and  Aerodynamic 
Loads  and  Moments  Acting  orn  the  Sparrow  Missiles  when  Carried  and 
Launched  from  the  F3H-5,  F3H-1,  F4D-1,  F7U-3,  and  F10-F 
Airplanes,  DAC  SM-14676A,  Douglas  Aircraft  Company,  Inc.  , 

June  1953. 

The  title  o£  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


Wind  Tunrel  Investigation  of  Aerodynamic  Loads  on  Stores  in  the 
Presence  of  a Bomb  Bay  and  Mounted  Externally,  DAC  ES  17901, 
Douglas  Aircraft  Company,  Inc.  , April  1955. 

E.  T.  Burgan,  Wind  Tunnel  Tests  to  Determine  the  Forces  and 
Moments  on  Two  0.  17-Scale  Model  1000-Pound  Low- Drag  Bombs 
when  Mounted  below  the  Port  Wing  of  a 0,  20-Scale  Model  F9F-2 
Airplane , DTMB  Aero  86 1,  AD  352  33,  Naval  Ships  Research  and 
Development  Center,  April  1954, 

R.  W.  Hovey,  Summary  of  Wind  Tunnel  Tests  of  a Swept  Wing  Hypo- 
thetical Bomber  with  Douglas  External  Stores  .at  M = 1.  2,  DAC  ES 
16047,  Douglas  Aircraft  Company,  Inc. , March  1952. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


S.  A.  Murtaugh,  Bomb  Carriage,  Release,  and  Separation  Studies, 
Report  Flo.  GC-910-C-1,  Cornell  Aeronautical  Laboratory,  Inc., 
May  1954. 


S.  J.  Deitchman,  Bomb  Carriage,  Release,  and  Separation  Studies, 
Report  GC-910-C-2,  Cornell  Aeronautical  Lab'orabory,  Inc.,  June 
1954. 


J.  B.  Kane,  Bomb  Carriage,  Release  and  Separation  Studies 
(Preliminary  Report  oh  Transonic  and  Supersonic  Wind  Tunnel  Tests 
and  Data  Reduction! , Report  No.  GC-910-C-11,  Cornell  Aeronautical 
Laboratory,  Inc.  , December  1955, 


R.  J.  Trudell,  Load  Measurements  on  a T-54  Bomb  Mounted  under  an 
F-86F  Wing  in  Full  Scale  Flight,  Report  No.  GC-910-C-7,  Cornell 
Aeronautical  Laboratory,  Inc.,  January  1956. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


H.  D,  Froning,  A Study  of  the  Aerodynamic  Phenomena  Arising  from 
the  External  Carriage  of  Air-to-Air  Missiles,  Report  No.  SM-27101, 
AD  107  947,  Douglas  Aircraft  Company,  Inc. , August  1956. 


D.  B.  Sch'oelerman  and  J.  A.  Brassard,  Model  F8U-3  Summary  of 
Series  1 and  2 Langley  Wind  Tunnel  Tests  on  . 05  Scale  F8U-3  Force 
Model,  CVA  Report  10715,  Chance  Vought  Aircraft,  Inc.,  May  1957. 


R.  W.  Luce,  Jr.,  and  E.  J.  Velton,  Investigation  of  the  Aerodynamic 
Interference  of  a Launching  Aircraft  on  the  Sparrow  II  Missile,  DAC 
SM  14383,  Douglas  Aircraft  Company,  Inc.  , October  1952, 


100 


j 


1 


R 


r „ i i 

‘ - -i  i 


Studies  of  Bomb  Carriage,  Release  and  Trajectory  Characteristics 
- Wind  Tunnel  Force  Tests  at  Supersonic  Speeds,  Report  No. 
GC-910-C-18,  Cornell  Aeronautical  Laboratory,  Inc.,  June  1957. 

Aerodynamic  Data  for  Preliminary  Estimations,  CV  Report  E8R- 1 1 564, 
Chance  Vought  Aircraft,  Inc.  , May  1958. 

Transonic  Wind  Tunnel  Tests  on  a 7 Per  Cent  Scale  Model  of, the 
F-100A  Fighter  Bomber  with  External  Stores,  WADC  TN  56-278, 

AD  130  816,  Wright  Air  Development  Center,  1957. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


L.  D^.  Smith,  Determination  of  Air  Dynamic  Forces  on  Externally 
Mounted  Stores  (A-7A/B/E),  Report  No.  2-53310/5R-1995,  LTV  - 
Vought  Aeronautics  Division,  August  1965. 

J.  A.  Flechtner,  Static  Stability  Test  on  a 0.  042  Scale  F8U-2N  Model 
to  Obtain  the  Aerodynamic  Effects  of  Canopies  and  Stores  in  the  Mach 
Number  Range  of  0.6  to  1.6,  HSWT  - Test  47,  CVA  AER-EIR- 1 3468, 
Chance  Vought  Corp.  /Vought  Aeronautics,  31  July  1961. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC) , pglin  Air  Force  Base,  Florida  32542. 


C.  S.  Swinney,  Incremental  Lift  and  Drag  of  an  External  Aircraft 
Store  - Phase  II  (50°  Sweep),  DTMB  Test  Report  AL  27,  AD  481  906, 
David  Taylor  Model  Basin,  March  1966, 

P.  T.  Eaton  and  C.  S.  Swinney,  The  Effects, of  Store  Location,  Store 
Incidence,  and  Wing  Leading-Edge  Geometry  on  the  Incremental  Lift 
and  Drag  of  a Typical  MisBile-Type  External  Store,  DTMB  Report 
2224,  AD  651  667,  David  Taylor  Model  Basin,  September  1966, 

J.  F.  Talbot  and  J.  Ottensoser,  Geometric  Effects  on  Fuselage  Mounted 
Store  Drag,  NSRDC  AERO  1141  (Report  C-2622),  A,D  385  971L,  Naval 
Ships  Research  and  Development  Center,  September  1967i 

R.  H.  Bleikamp,  Supersonic  Multiple  Bomb  Rack  (Design  Study), 
AFATL- TR-67- 3,  AD  806  937,  Air  Force  Armament  Laboratory, 
February  196.7. 


k I * 


m ippp  m mwmmmm 


PPPRRIPPVI MPfMPip 


32.  llic  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


33.  Stores  Separation  under  Subsonic  Conditions  Phase  III,  Part  II  Down- 
wash  and  Sidewash  Function  Tables  for  an  A-6a  (A2F-1)  Type  of 
Aircraft,  AD  334  581,  Grumman  Aircraft  Engineering  Corp.  , 

December  1962. 

34.  E)i  E.  Knutsen,  Determination  of  Captive  Flight  Loads  and  Separ- 
ation Trajectories  of -Airborne  Stores,  NWG  TP  4328,  AD  837  073, 
Naval  Weapons  Center,  June  1968. 

35.  J.  O.  Ottensoser  and  D.  W.  Lacey,  A Comparison  of  Drag  Incre- 
ments due  to  the  Addition  of  Various  Stores  on  Three  Different  Air- 
craft, NSRDC  AL-41  (AERO  Test  C-230),  AD  823  498,  U.  S.  Naval 
Ships  Research  and  Development  Center,  September  1967. 

36.  E.  W.  Falkowski,  Transonic  Aerodynamic  Characteristics  of  a Full 
Scale  Ml  17  Bomb  with  Three  Fin  Configurations,  Technical  Report 
3785,  AD  841  577,  Picatinny  Arsenal,  October  1968. 

37.  D.  W.  Lacey,  Prediction  of  Incremental  Aircraft  Drag  due  to 
Externally  Carried  Weapons,  NSiiDC  Aero  1155  (Report  2922>,  Naval 
Ships  Research  and  Development  Center,  September  1969, 

38.  R.  F„  Austin,  Comparison  of  Force  Test  Results  from  Several 
Transonic  Wind  Tunnel  Tests  of  the  Hard  Structure  Munition  Missile, 
AEDC-TR-68-86,  AD  830  332,  Arnold  Engineering  arid  Development 
Center,  April  1968. 

39.  R.  W.  Hemphill,  Flight  Investigation  of  External  Store,  Shapes  for 
Transonic  Speeds,  WADC  TN  58-31,  AD  142  320>  Wright  Air  Devel- 
opment Center,  January  1958. 

40.  E.  F.  Kuklewicz,  An  Investigation  of  Incremental  Drag  and  Vibration 
Characteristics  of  MBR,  TER,  MER;  and  UMBR  Bomb  Racks.  DTMB 
AL-C-19,  David  Taylor  Model  Basin,  June  1965. 

41.  P,  Marsden  and  A.  B.  Haines,  Measurements  at  Transonic  Speeds  of 
the  Side  Force  and  Yawing  Moment  on  Various  Store  Arrangements 
Mounted  beneath  a 45°  Swept  Wing-Fuselage  Model,  C.  P.  995,  AD 
822  862,  Ministry  of  Technology,  Aeronautical  Research  Council, 

June  1964. 

42.  L.  G.  Van  Pelt,  Captain  USAF,  "Affect  of  External  Munitions  on  Air- 
craft Stability  and  Control",  Technical  Re viev’  - Vol.  9 (Paper  No.  41 
1969  Report  - The  Society  of  Experimental  Test  Pilots  13th  Symposium 
Proceedings,  25-26  September  1969. 

102  - f 


r 


Test  Results  on  Drag  of  External  Stores,  Search  11289,  NASA 
Scientific  and  Technical  Information  Facility,  March  1970. 

Jonah  Ottensoser,  Some  Effects  of  Longitudinal  and  Vertical  Store 
Position  Variation  on  a 0. 10-Scale  F-8  Aircraft  Model,  Test  Report 
AL  47,  AD  832  954,  Naval  Ship  Research  and  Development  Center 
March  1968, 

R.  Sadler,  External  Stores  Separation  under  Subsonic  Conditions 
Phase  V,  Instrumented  MK  83  Fly-around  Tests,  Memo  No.  432, 
Northwestern  University  - Aerial  Measurements  Laboratory,  June 
1965. 

Peter  S.  Montana,  Incremental  Drag  of  Six  Standard  Stores  on  a 
Generalized  Wing-Body  Model,  Test  Report  AL-49,  Naval  Ship 
Research  and  Development  Center,.  May  1968. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


P.  T.  Eaton,  Incremental  Lift  and  PraR  of  an  External  Aircraft 
Store  - Phase  I,  DTMB  AL  20,  David  Taylor  Model  Basin,  July  1965. 

Russell  G.  Cleveland  and  David  W.  Lacey,  Incremental  Drag  of 
Several  External  Stores  Carried  on  a 0.  10-Scale  F-8  Aircraft  Model, 
Test  Report  AL-52,  Naval  Ship  Research  and  Development  Center, 
September  1968. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


W.  \V.  Brewer,  et  al.,  Hard-Structures  Munition  - Phase  II  (U),  Volume  III 
- Delivery  Vehicle  System.  AFATL- TR-68-67.  Air  Force  Armament 
Laboratory,  May  1968. 

Bernard  F,  Saffell,  Jr,,  Preliminary  Aerodynamic  Study  of  a Large 
Air-to-Surface  Missile,  Report  3035  (Aero  Report  1157),  Nval  Ship 
Research  and  Development  Center,  March  1969. 


---■4 


1Q3 


’URUjMWW  4W 


r. 


l i 

r 

i 

t ! 


h 


i < 


\ 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


David  W.  Lacey.  Effect  of  Store  Nose  Shape  on  the  Incremental  Drag 
of  Installed  Missile s,  Test  Report  AL  34,  AD  819  709,  .Naval  Ship 
Research  and  Development  Center,  May  1967. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC) , ‘Eglin  Air  Force  .Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


James  G.  Shipe,  .The  Use  of  Boattails  to  Reduce  the  Drag  of  Stores 
Installed  on  an  Aircraft,  Test  Report  AL  35,  DTMB  Aero  Test  C-198, 
David  Taylor  Model  Basin,  March  1967. 

Peter  S.  Montana  and  David  W.  Lacey,  Changes  in  Longitudinal 
Characteristics  Caused  by  the  External  Carriage  of  the  Walleye 
Missiles  on  Four  10-Percent  Scale  Aircraft  Models.  Test  Report 
AL  109,  Naval  Ship  Research  and  Development  Center,  February 
1969. 

Aerodynamic  Effects  of  External  Stores,  A Report  Bibliography  for 
LTV  Aerospace  Corp.  (1964  to  Present)  - Search  11883,  NASA 
Scientific  and  Technical  Information  Facility,  May  1970. 

David  W.  Lacey  and  Peter  T.  Eaton,  Some  Effects  of  Aircraft 
Geometry  on  the  Incremental  Drag  Characteristics  of  Mark  82  Bombs, 
Test  Report  AL.  33,  AD  656  059,  David  Taylor  Model  BaBin,  March 
1967. 

William  A.  Boehly,  Aerodynamic  Characteristics  of  an  Air-to-Surface 
Missile,  Report  2818,  Naval  Ship  Research  and  Development  Center, 
April  1968. 

R.  L.  Schaeffer  and  J,  M.  Durkin,  Low  Drag  Package  able  Ordnance 
Study . Technical  Note  TN  AL-33,  U'.  S.  Naval  Ships  Research  and 
Development  Center,  May  1 967.' 

R,  J.  Furey  and  C,  J.  Martin,,  A Study  of  Captive  Flight  Drag  and 
Separation  Characteristics  of  Half-Bomb  and  Half-  Pod  Store  Config- 
urations. NSRDC  TN  AL-53,  Naval  Ship  Research  and  Development 
Center,  September  1967. 


S,  Loezos,  Static  Stability  Characteristics  of  Various  Configurations 
of  a Cubical  Store,  NSRDC  TN  AL-61,  Naval  Ship  Research  and 
Development  Center,  February  1968. 


10L 


i 


J,  C.  Martin,  The  Captive  Flight  Drag  of  a Series  of  Conformally 
Packaged  Weapon  Systems,  NSRDC  Report  3321,  Naval  Ship  Research 
and  Development  Center,  January  1970, 

E,  A.  Price,  Jr,,  Documentation  of  Wind  Tunnel  Data  from  a 1/12 
Scale  F-lll  A/D  - Maverick  Rigid  Loads  Test,  AEDC-TR-69-61,  Arnold 
Engineering  and  Development  Center,  April  1969. 

N.  R.  Poulsen,  Contractor  Support  Test  of  BLU-58/B  Supersonic  Bomb, 
ADTC-TR.t69-169,  AD  862  487,  Armament  Development  and  Test  Center, 
November  1969. 

E.  Saxey  II,  F/RF-4C  Category  II  Drag  Data,  AFFTC-TR-66-28,  Air 
Force  Flight  Test  Center,  November  1966. 

G.  S.  Pick,  Aerodynamic  Characteristics  of  Rectangular  Solid  Bodies 
of  Various  Fineness  Ratios  at  Mach  Numbers  of  0,  74  and  1,  88,  NSRDC 
Test  Report  AL  40,  Naval  Ship  Research  and  Development  Center,  July 
1967. 

> Aerodynamic  Effect  of  External  Stores,  Parts  1 and  2,  a Report  Bibli- 
ography for  LTV  Aerospace  Corp,  (1962  to  Present)  -'search  No.  12901 
(Parts  I and  II),  NASA  Scientific  and  Technical  Information  Facility, 
August  1970. 

C.  F.  Reid,  Transonic  Wind  Tunnel  Tests  of  a 1/  16th  Scale  Model  of 
the  Grumman  EA-6B  Aircraft  with  External  Stores  (Vol,  III  of  III), 

Report  AA-2180-W-3,  AD  821  703,  Cornell  Aeronautical  Laboratory, 
Inc,,  February- March  1966. 

E,  G.  Alee,  Jr.  , Static  Stability  and  Separation  Characteristics  of  the 
CBU-24  Dispenser  Fitted  with  Various  Tail-Fin  Configurations  at  Mach 
Numbers  from  0.  50  to  1.  10,  AEDC-TR-70-37,  AD  865  412,  Arnold 
Engineering  and  Development  Center,  February  1970. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC) , Eglin  Air  Force  Base,  Florida  32542. 


F.  J.  Regan,  et  al..  Static  Wind-Tunnel  Tests  of  the  MK82  Free-Fall 
Store  with  Two  Modified  Stabilizers,  NOLTR  69-217,  AD  864  357, 
Naval  Ordnance  Laboratory,  December  1969, 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATI,  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


105 


76.  V.  Tamburellp  and  E.  Burgan,  Exploratory  Wind  Tunnel  Tests  of 
External  Stores  Mounted  in  Various  Locations  on  the  Wing  of  a 0.  17- 
Scale  Model  JfrtrFightcr  Type  Airplane,  Report  C--453  (Aero  Report 
866),  AD  68  854,  David  Taylor  Model  Basin,  September  1951. 

77.  T.  M.  Perkins  and  T.  O.  Shadow,  Captive  Trajectory  Tests  of  a 0.075- 
Scale,  Hard-Structure  Munitions  Model  at  Transonic  Mach  Numbers, 
AEDC-TR-68-168,  AD  839  109,  Arnold  Engineering  and  Development 
Center,  September  1968. 

78.  D.  E.  A.  Reichenau,  Static  Stability  Tests  of  the  Ml  17  Bomb  with  an 
Afterbody  Modified  to  Incorporate  a Retardation  System  at  Mach  Numbers 
from  0.  6 to  1.  4,  AEDC-TR-68- 199,  AD  839  422,  Arnold  Engineering 
and  Development  Center,  September  1968. 

79.  R.  E.  Davis,  Flow  Field  Characteristics  beneath  the  F-4C  Aircraft  at 
Mach  Numbers  0.  50  to  0.  85,  AEDC-TR-70-8,  AD  864  702,  Arnold 
Engineering  and  Development  Center,  February  1970. 

80o  R.  H.  Roberta,  Separation  Characteristics  of  Eight  Stores  from  the 

A-7D  Aircraft  at  Mach  Numbers  from  0.  42  to  0,  95,  AEDC-TR-70- 127, 
AD  869  970,  Arnold  Engineering  and  Development  Center,  June  1970. 

81.  R.  E.  Kline,  F.-5A  Category  II  Drag  Data.  FTC-TR-66-8,  AD  482  935, 
Air  Force  Flight  Test  Center,  May  1.966. 

82.  Sidewinder  Missile,  Volume  I,  DDC- TAS-68-98  (Bibliography),  AD  851 
200,  Defense  Documentation  Center,  March  1969. 

83.  T.  Z.  Ellison,  Jr.  . Analysis  of  High  Speed  Wind  Tunnel  Tests  on  Single 
and  Multiple  Carriage  Bomb  Racks,  DAC  LB- 32647,  Douglas  Aircraft 
Company,  Inc.,  July  1966. 

84.  H.  R.  Kietzman,  Jr;,  Supersonic  Multiple  Bomb  Rack.  AFATL-TR-67- 
l6l,  AD  826  602,  Air  Force  Armament  Laboratory,  October  1967. 

85.  D.  G.  Hammond,  Wind  Tunnel  Data  Report  1/12  Scale  F-lll  Rigid 
Loads  Model,  Ames  Research  Center  9x7  Supersonic  Wind  Tunnel, 
Volume  I (Ames  Test  No.  16 1,  General  Dynamics  Test  No.  118), 
FZT-12-136,  AD  808  905L,  General  Dynamics /Fort  Worth,  March  1966. 

86.  F,  J.  Keeney,  Documentation  of  Wind  Tunnel  Data  from  a 0.  0833  Scale 
FB- 111  External  Store  Rigid  Loads  Test.  AEDC-TR-66-214,  AD  802 
527  L,  Arnold  Engineering  and  Development  Center,  November  1966. 


106 


V'.-l 1 ^W"h‘ 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


W i 11  vj 


R.  W.  Butler  and  F.  J.  Keeney,  Store  and  Store -Pylon  Loads  Data 
for  1/ 12-Scale  FB-111  Aircraft  at  Transonic  Speeds,  AEDC-TR- 
67-263,  'AD  824  571  L,  Arnold  Engineering  and  Development  Center, 
December  1967. 


F.  J.  Keeney  and  M.  E.  Sanders,  Documentation  of  Store  and  Store- 
Pylon  Loads  Data  for  1/ 12-Scale  FB-1T1  Aircraft  at  Mach  Numbers 
from  0.  55  ?to  2.  50,  AEDC-TR-69-30,  AD  848  046  L,  Arnold  Engin  - 
eering and  Development  Center,  February  1969.. 

M.  E.  Sanders  and  R.  F.  Lauev,  Jr.  , Documentation  of  the  .Seek  j. 

Eagle  Store  and  Store -Pylon  Loads  Data  for  the  1/ 12-Scale  F-U1A 
Aircraft  at  Mach  Numbers  from  0.  60  to  1.  60,.  AEDC  TR-69-76,  ■ 

AD  850  151  L,  Arnold  Engineering  and  Development  Center,  April 

1969.  1 

!' 

I 

J.  A.  Black,  Store  and  Store-Pylon  Loads  Test  of  a 1/12-Scale 
Model  of  the  F-111A  Aircraft  at  Mach  Numbers  from  0.  60  to  1.  60, 

AEDC  TR-69-272,  AD  863  365  L,  Arnold  Engineering  and  Development 
Center,  December  1969. 

D.  E.  A.  Reichenau,  Documentation  of  Wind  Tunnel  Data  from  a 1/12 
Scale  F- 1 1 ID  AIM-7G  Rigid  Loads  Test.  AEDC-TR-70- 1 17,  AD  868  ] 

804,  Arnold  Engineering  and  Development  Center,  May  1970.  | 

N.  K.  Walker,  The  Estimation  of  the.  Aerodynamic  Loads  on  External 

Stores,  RAE  Technical  Note  No.  Aero  1715,  N68-82745,  Royal  Air- 
craft Establishment,  January  1946.  f 

s. 

W.  E.  Summers  and  C.  D,  Riddle,  Wind  Tunnel  Studies  of  the  | 

Separation  Characteristics  of  the  AGM-12E  Missile  when  Launched  j 

from  the  Inboard  Pylons  of  the  F-105  Aircraft,  AEDC-TR-68- 155,  J 

AD  392  044,  Arnold  Engineering  and  Development  Center,  August  1 

1968. 

i 

M.  L,  Homan,  Documentation  of  a Store. and  Store-Pylon  Loads  Test  s 

of  a-.  1/12  Scale  Model  of  the  F-111A  Aircraft  at  Mach  Numbers  from  j 

O.  60  to  2,  20,  AEDC-TR-70-33,  AD  865  001  JLj  Arnold  Engineering  j 

and  Development  Center,  February  1970.  j 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DIJC),  liglin  Air  Force  Base,  Florida  32542. 

W j 

1 

D.  C.  Luke,  BLU-58  Supersonic  Munition  Test,  AFSWC-TR-69-24, 

AD  863  364  L,  Air  Force  Special  Weapons  Center,  November  1969. 


107  | 


97.  L.  Ray,  et  al.,  Model  F-4J  (MIN-MOD)  Perfoi --.Data  and  Sub- 

stantiation, Report  G 649,  AD  845  662  L,  Mr  Jdht.  '‘  Aircraft  Corp.  , 
November  1968. 

98.  E.  Stadler,  Model  F-4  (MdD)  Performance  Data  and  Substantiation. 
Report  G 650,  AD  845  663  L,  McDonnell  Aircraft  Corp. , November 
1968. 

99.  J,ania  Kukainis,  Aerodynamic  Characteristics  of  the  F-4E  Aircraft 
with  35  External  Load  Configurations.  AEDC-TR- 70- 171,  AD  872 
694,  Arnold  Engineering  and  Development  Center,  August  1970. 

100.  C.  J.  Martin  and  P.  S.  Montana,  Techniques  for  the  Prediction  of 
Captive  Airloads,  NSRDC  Report  3320,  Aero  Report  1174,  AD  871 
920,  Naval  Ships  Research  and  Development  Center,  January  1970. 

101.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


102.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


103.  C.  Carl  Brindle,  Wind  Tunnel  Investigation  of  External  Store 
Arrangements  to  Reduce  Wave  Drag,  DTMB  Aero  Report  1016, 

AD  270  495,  David  Taylor  Model  Basin,  November  1961, 

104.  H.  Katz,  et  al..  Investigation  of  an  ECM  Pod  Installation  for  the 

Model  F-4C  Aircraft.  SEG-TR-67-2,  AD  816  373  L,  USAF  Systems 
Command/Systems  Engineering  Group  (WPAFB),  March  1967. 

105.  J.  F.  Holford  and  W.  J.  G.  Trebble,  Low  Speed  Wind  Tunnel  Mea- 
surements and  Estimations  of  the  Pitching  and  Yawing  Moments  of 
Tanks  Mounted  on  Struts  under  40°  Swept  and  Straight  Wf  gs. 
Technical  Note  Aero  . 2394,  N68-85038,  Royal  Aircraft  Establish- 
ment, October  1955i 

106.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC) , Eglin  Air  Force  Base,  Florida  32542. 

107.  R,  H.  Smith,  Aerodynamic  Theory  and  Test  of  Strut  Forms.  Part  1. 
NACA  TR  311,  National  Advisory  Committee  for  Aeronautics,  May 
1928. 


108 


108. 


W.  E.  Stoney,  Jr. , Collection  of  Zero -Lift  Drag  Data  on  Bodies  of 
Revolution  from  Frce-FligKt  Investigations,  NASA  TR  R-100, 
National  Asronautics  and  Space  Administration,  1961. 

109.  D„  R.  Chapman  and  R.  H.  Kester,  Turbulent  Boundary- Layer  and 
Skin-Friction  Measurements  in  Axial  Flow  along  Cylinders  at  Mach 
Numbers  between  0.  5 and  3.6,  NACA  TN  3097,  National  Advisory 
Committee  for  Aeronautics,  1954. 

110.  E.  J.  Landrum,  e,t  al,,.  Effect  of  Nacelle  Orientation  of  the  Aero- 
dynamic Characteristics  of  an  Arrow  Wing-Body  Configuration  at 
Mach  Number  2,  03^  NASA  TN  D-3284,  National  Aeronautics  and 
Space  Administration  (Langley),  February  1966. 

111.  L.  W.  McKinney  and  E C.  Pulhamus,  A Summary  of  NASA  Data 
Relative  to  External-Store  Separation.  Characteristics,  NASA  TN 
D-3582,  National  Aeronautics  and  Space  Administration  (Langley), 
November  1966. 

112.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  figlin  Air  Force  Base,  Florida  32542. 


113.  The  itle  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Hglin  Air  Force  Base,  Florida  32542.. 


114.  The  title  of  this  document  is  available  to. qualified  agencies  upon 
request  to  AFATL  (DLJC),  F,gl  in  Air  Force  Base,  Florida  32542. 


115.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Iiglin  Air  Force  Base,  Florida  32542. 


116.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUG),  Rglin  Air  Force  Base,  Florida  32642. 


109 


117.  The  title  of  this  document  is /available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


118.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUG),  Eglin  Air  Force  Base,  Florida  32542. 


119.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC).,  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this,  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUG),  Eglin  Air  Force  Base,  Florida  32542. 


121.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


122.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJG),  Eglin  Air  Force  Base,  Florida  32542. 


123.  David  /Fisher,.  Flight-Measured  Aerodynamic  Drag  of  Two  Large 

External  Tanks.  Attached  to  the  X- 1 5-2  Airplane  at  Mach  Numbers 
of  1,  6 to  2.  3,  NASA  TXM-1895,  National  Aeronautics  and  Space 
Administration  (Flight  Research  Center,  Edward  AFB),  October 
1969. 


124.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC) , Eglin  Air  Force  Base,  Florida  32542. 


125.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (D.LJC),  Eglin  Air  Force  Base,  Florida  32542. 


110 


/ 


( 


i (.Hu  iuirn^Kmmmmmm^mmm 

A ' Jo'*'/'' 

1 


126.  Sherwood  Hoffman,  Frec-Flight  Investigation  of  the  Drag  of  a, 60° 
Delia- Wing  Configuration  with  Large  Store  a Mounted  below  the 
Indented  Fuselage  at  Mach  Numbers  between  0.  8 and  1,6,  NASA 
Memo  10-9-58 L,  National  Aeronautics  and  Space  Administration, 
October  1958, 


127. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eg  Tin  Air  Force  Base,.  Florida  32542. 


128.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  l-.glin  Air  Force  Base,  Florida  32542. 


129.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


130.  J.  Ottehsoser,  Drag  Effects  of  Various  Methods  of  Carrying  Fuse- 
lage Mounted  Stores,  NSRDC  Aero  1150  (C-2939),  AD  393  752  L, 
Naval  Ships  Research  and  Development  Center,  September  1968. 

131.  C.  J.  Martin,  The  Captive  Flight  Drag  of  a Series  of  Conformally 
Packaged  Weapon  Systems,  Technical  Note  AL  63,  Naval  Ships 
Research  and  Development  Center,,  September  1969. 

132.  G,  S,  Pick  and  C,  J.  Martin,  Aerodynamic  Characteristics  of 
Rectangular  Solid  Bodies  of  .Various  Fineness  Ratios  at  Mach 
Numbers  of  0,  74  and  1,  88.  Test  Report  AL  40,  AD  820  278,  Naval 
Ships  Research  and  Development  Center,  July  1967. 

133.  Section  3 Revisiohuto  Aerodynamic  Data  Substantiation  for  Standard 
Aircraft  Characteristics  Charts  and  Regular  Flight  Manual  F-11TC 
Aircraft,,  R-l  revision  pages  to  FZA-12-5001,  General  Dynamics/ 
Fort  Worth  Division,  October  196.8. 

134.  R.  C,  Frost  and  J.  B.  Miles,  Effects  of  External  Stores  on  the 
Aerodynamic  Characteristics  ofr Aircraft,  FZM-5044,  General 
Dynamics/Fort  Worth  Division,  March  1968, 


111 


1 


T*/  ~wr>  Ml 1 ' ^ 1 


-juijjgii  ijujm 


135.  J.  B.  Miles,  Jr.  et  al,  Aerodynamic  Data  Substantiation  for  Standard 
Aircraft  Characteristics  Charts  and  Regular  Flight  Manual,  F-1I1A 
Number  31'  and  On,  FZA-12-067,  General  Dynamics/Fort  Worth 
Division,  February  1968. 

136.  J.  B.  Miles,  Memorandum  Report  on  the  Results  from  Wind  Tunnel 
Teats  Cal  G52-293  and  Cal  G52-313,  1/15-Scale  F- 1 1 1 /External 
Stores  Tests,  FZA-12-088,  General  Dynarnics/Fort  Worth  Division, 
July  1970. 

137.  W.  A.  Seth,  A-7D, Estimated  Flying  Qualities  (U),  Report  No. 
2-53320/8R-8089,  LTV  Vought  Aeronautics  Division,  January  1968. 

138.  S.  Hall  and  J.#Mason,  Wind  Tunnel  Data  from  High  Speed  Tests  of  a 
1/6-Scale  Model  of  the  Ryan  Q-2  Drone  including  the  Effects  of 
External  Stores,  Report  No.  6120-2,  Ryan  Aeronautical  Company, 
December  1954. 

139.  R.  E.  Smith,  Measured  Air  Loads  for  a Free-Fall  Weapon  on  an  A-4 
Aircraft,  NWC  TP  4804,  Naval  Weapons  Center,  October  1969. 

140.  E.  L.  Rutan,  Category  II  Stability  and  Control  Evaluation  of  the  F-4E 
Aircraft  - Substantiating  Document;  FTC-SD-69- 14,  Air  Force  Flight 
Test  Center,  July  1969. 

141.  1969  Aircraft/Stores  Compatibility  Symposium  Proceedings, 
selected  papers  (6  volumes),  Armament  Development  and  Test 
Center;  November  1969. 

142.  N.  G.  Ackerman  and  B,  L,  Warren,  F-5  Basic  Aerodynamic  Data, 
Volume  II,  Cruise  Configurations,  NOR-64-2,  Northrop  Corporation/ 
Horair  Division,  January  1964,^ 

14:3.  150  Callon  Tank  Douglas  Aircraft  Store  (DAS)  Fuel  Tank,  B-25-1706, 

Douglas  Aircraft  Company,  Inc. 

144.  K,  Co  Carter,  F-101B  Category  U Performance  Test,  FTC-TR-60r6, 
■Air  Force  Flight  Test  Center,  March  I960. 

145.  E.  Saxey  II,  F-106A  Performance  Evaluation  with  366,  Gallon  External 
Fuel  Tanks,  FTC-TR-66-48,  Air  Force  Flight  Test  Center  (Edwards), 
March  1967. 

146.  L.  H.  Berven,  A- 37B  Category  II  Performance  and  Stability  and 
Control  Teats,  F TG - TR-69 -24 , Air  Force  Flight  Test  Center , May 
1969. 


1.12 


L.  H.  Berven,  A-.37B  Category  II  Performance  and  Stability  and 
Control  Tests  - Substantiating  Data,  FTC-SD-69-24,  Air  Force 
Flight  Test.  Center,  July  1969. 

G.  C.  Lemmon,  Bibliography  of  AFFTC  Technical  Publications 
and  Presentations  1951  - 1964,  FTC-TDR-64- 16,  Air  Force  Flight 
Test  Center,  August  1965, 

USAF  Series  F-4C,  F-4D,  and  F-4E  Aircraft  - Performance  Data 
Manual,  T.  O.  1F-4C-1-1. 

Dr.  A.  L.  Ducoffe,  An  Estimate  of  the  Installed  Drag  Coefficient 
of  Wing  Mounted  Stores  for  the  Mach  Number  Range  0.  8 to  2.  0, 
SC-TM- 173-55-5 1 , Sandia  Laboratories.  October  1955. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 

£,  L.  Rutan,  Category  II  Stability  and  Control  Evaluation  of  the  F-4E 
Aircraft,  FTC-TR-69- 14,  Air  Force  Flight  Test  Center  (Edwards), 
April  1969. 

E.  L.  Rutan,  Stall/Near  Stall  Investigation  of  the  F-4E  Aircraft, 
FTC-TR- 70-20,  Air  Force  Flight  Test  Center,  August  1970. 

R.  C.  Crane,  F-4E  Category  II  Performance  Tests,  FTC-SD-69-21 
Air  Force  Flight  Test  Center,  August  1969. 

L.  H.  Berven,  A-37A  Category  II  Performance  Tests,  AFFTC-TR- 
68-23,  Air  Force  Flight  Test  Center,  February  1969. 

P.  Marsden  and  A.  B.  Haines,  Aerodynamic  Loads  on  External 
Stores:  A Review  of  Experimental  Data  and  Method  of  Prediction, 
R&M  No.  3503,  Ministry  of  Technology,  1967. 

G.  K.  Hunt,  Free-Flight  Measurements  of  the  Incremental  Drag 
due  to  Engine  Nacelles  on  a Transonic  Swept-Wing  Aircraft,  CP. 

No.  960,  AD  823  55 1,  Ministry  of  Technology,  1967. 

J.  W»  Cummings,  Report  on  Additional  High-Speed  Wind  Tunnel 
Tests  of  External  Stores  and  a Bomb  Mounted  on  a Douglas,  El 
Segundo,  0.  06  Scale  Bomber  Model,  CWT  Report  146,  AD  131  096, 
Southern  California  Cooperative  Wind  Tunnel,  May  1950. 


C.  Driver,  Wind  Tunnel  Investigation  of  the  Interference  Effects 
during  Separation  of  a 1/40-Scale  Model  Convair  B-58  Airplane  and 
Store  at  Mach  Numbers  of  1.  41,  1.  61  and  2.  01,  NACA  RM  SL56L14, 
N66-81416,  National  Advisory  Committee  for  Aeronautics  (Langley), 
December  1956. 

The.  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida.  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida' 32542. 

M.  L.  Homan,  Static  Stability,  Characteristics  of  the  M-117  Bomb  at 
Mach  Numbers  from  0.  60  to  1.40  with  Three  Tail  Fin  Configurations, 
AEDC-TR-68- 162,  AD  836  963,  Arnold  Engineering  and  Development 
Center,  July  1968. 

D.  J.  McNally,  et  al.,  Flying  Qualities  of  the  F-5A  Aircraft  ECP  725D 
Mixed  Stores  Configurations  (Stability  and  Store  Jettison),  NOR-68- 
35,  AD  836  128L,  Northrop  Corporation/Norair  Division,  May  1968. 

A.  J.  Bielecki,  F-8E  (F8U-2NE)  Wing  Store  Installation  Airloads, 
Report  No.  2-53310/4R- 1 15,  LTV  Vought  Aeronautics  Division, 

June  1964. 


S.  A.  Romero  and  B.  C.  Head,  F-8H  and  F-8J  Performance  Data, 
Report  No.  2-53310/8R-720 1 , LTV  Vought  Aeronautics  Division, 
August  1968. 


W.  V.  Shearer  and  R.  J.  Arnold,  Bibliography  of  Information  for 
the  F-8  and  A-7  Airplanes  Pertaining  to  the  Carriage  and  Separation 
of  the  External  Stores,  Report  No.  2-53310/6R-50238,  LTV  Vought 
Aeronautics  Division,  January  1966, 

H.  E.  Styne  and  D,  E.  Smith,  A-7D  Aircraft  Basic  Data  for  Perform- 
ance Calculations,  Report  No,  2-53310/8R-6142,  LTV  Vought  Aero- 
nautics Division,  May  1968. 

T.  J.  King,  Jr.,  et  al.,  Preliminary  Development  of  Empirical  Method 
of  Estimating  Aerodynamic  Characteristics  of  Winged  External 
Stores  in  Proximity  to  Aircraft  Wings  at  Low  Speed.  NO  AS  59- 
6173-Cr  Report  00.  178,  TEMCO  Aircraft  Corp.  , May  I960. 

H.  E.  Styne.  A-7E  Basic  Data  Report.  Report  No.  J2-5.3330/0R-5537, 
LTV  Vought  Aeronautics  Division,  February  1970. 

Z.  A.  Pihut,  Determination  of  Aerodynamic  Forces  on  Externally 


Z.  A.  Pihut,  Determination  of  Aerodynamic  Forces  on  Externally 
Mounted  Stores.  Report  No.  2-53340/8R-8093,  LTV  Vought  Aero-' 
nautics  Division,  January  1968.  ^ 


The. title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUG) , Eglin  Air  Force  Base,  Florida  32542. 


H.  E.  Styne  and  C.  D.  Andrews,  A-7B  Performance  Data,  Report  No. 
2-53330/8R-5346,  LTV  Vought  Aeronautics  Division,  January  1968. 

J.  Kukainis,  Parametric  Study  of  the  Separation  Characteristics  of  Two 
External  Stores  from  the  F-4C  Aircraft  at  Transonic  Speeds,  AEDC-TR 
70-87,  Arnold  Engineering  and  Development  Center,  April  1970. 

< 

E.  L.  Stadler  and  S.  J.  Trommler,  F-4C  Performance  Data  and  Sub- 
stantiation, G853  Vol.  I,  McDonnell  Aircraft  Corporation,  December 
1968. 

B.  Reichlin  and  M.  Margolin,  Substantiation  Report  for  Configuration 
Drag  Index  Performance  of  T,  0.  1F^105D-1,  Appendix  I,  RAC  No. 

2277  (EAR-498),  Republic  Aviation  Corporation,  March  1964. 

L1.  Smith  and  M.  Margolin,  Substantiation  Report  for  F-105F  Standard 
Aircraft  Characteristics  Chart's,  RAC  2777  (EAR  505),  Republic 
Aviation  Corporation,  March-  1965. 

L.  Smith  and  M.  Margolin,  Substantiation  Report  (EAR-491)  for 
F-105F  - Standard  Aircraft  Characteristics  Charts,  RAC  No.  1691 
(EAR-491),  Republic  Aviation  Corporation,  August  1963. 

B.  J.  Noga  and  P.  D.  Sorenson,  Performance  Calculations  Based  on 
Flight  Test  Results  for  the  F-100D  Airplane  with  a J57-P-21  Engine, 
NA-58-183,  North  American  Aviation,  Inc.,  February  1958. 

E.  Chewning  and  B.  Ferrante,  Model  F-101A/C  and  RF-101A/C 
Performance  Data  Substantiation  Report.  Report  5447,  McDonnell 
Aircraft  Corporation,  June  1957  (Revised  June  I960). 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542; 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


183.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Oglin  Air  Force  Base,  Florida  32542. 


184.  J.  W.  Cummings,  Report  on  High  Speed  Wind  Tunnel  Teats  of  a 
Family  of  Stores  and  Bombs  on  a Douglas,  El  Segundo,  0.  06-Scale 
Sting -Mounted  Bomber,  CWT  Report  139,  Southern  California 
Cooperative  Wind  Tunnel,  April  1950. 

185.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


186.  R,  G.  Smithers,  Jr.  and  W.  R.  Stankiewicz,  Miscellaneous  Loads 
(A2F-1  and  EA-6A  Aircraft),  Report  No.  4102.4,  Grumman  Aircraft 
Engineering  Corporation,  January  1965. 

187.  L.  G.  Manoogian,  Armament. Loads  Model  A4D-2,  -2N  and 
Appendix  A - Armament  Loads  arid  Stress  Analysis  Model  A4D-5, 
ES-26812,  Douglas  Aircraft  .Company,  Inc.,  May  1961. 

188.  L.  G.  Manoogian,  Armament  Loads  - Model  A4D-2.  E.  S.  268i2, 
Douglas  Aircraft  Company,  Inc.  , November  1957. 

189.  F-4E  Performance  Data  and  Substantiation,  Report  F696,  Vol.  I, 
McDonnell-Douglas  Aircraft  Company,  August  1967. 

190.  Performance  Data  for  the  Model  A-4M  Aircraft,,  MDC  J0004, 
McDonnell  Douglas  Corporation,  Douglas  Aircraft  Company, 

March  1970.. 

191.  R.  D.  Gallagher  and  P.  E.  Browne,  "External  Store  Airloads  Predic- 
tion", technical  paper  presented  at  Eighth  U.  S.  Navy  Symposium  on 
Aeroballistics,  Naval  Weapons  Center,  May  1969. 

192.  R.  D.  Gallagher,  "Approaches  to  External  Store  Airload  Prediction", 
technical  paper  presented  at  U.  S.  Air  Force  Store  Compatibility 
Symposium,  Eglin  AFB,  November  1969. 

193.  W,  E,  Summers,  Flow  Field  Characteristics  and  Aerodynamic  Loads 
on  External  Stores  near  the  Fuselage  and  Wing  Pylon  Positions  of  a 
Swept-Wing/Fuselage  Model  at  Mach  Numbers  of  0.25  and  0. .70; 
AEDC-TR-70-202,  AD  874  831,  Arnold  Engineering  and  Development 
Center,  September  1970. 


116 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Rase,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


W.  I.  Oehman  and  K.  L.  Turner,  Aerodynamic  Characteristics  of 
a 45°  Swept-Wing  Fighter- Airplane  Model  arid  Aerodynamic  Loads  on 
Adjacent  Stores  and  Missiles  at  Mach  Numbers  of  1.  57,  1.  87,  2.  16, 
and  2,  53,  NACA  RM  L58GK7,  National  Advisory  Committee  for 
Aeronautic s,  June  1958, 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DIJC),  Eglin  Air  Force  Base,  Florida  32542. 


C.  T.  Johnson,  Flight  Investigation  of  the  Aerodynamic  Forces  on 

a Wing-Mounted  External-Store  Installation  on  the  Douglas  D-558-II 
Research  Airplane,  NACA  RM  H58B24,  National  Advisory  Committee 
for  Aeronautics,  May  1958,  . 

\ 

W 

D.  J,  Geier,  An  Investigation  of  Supersonic  Stores  Interference  in 
the  Vicinity  of  a 22°  Swept-Wing-Fuselage  Configuration  at  Mach 
Numbers  of  1,61  and  2,01,  NACA  RM  L57L18,  National  Advisory 
Committee  for  Aeronautics,  February  1958, 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


O.  A,  Morris,  Experimental  and  Theoretical  Determination  of  Forces 
and  Moments  on  a Store  and  on  a Store -Pylon  Combination  Mounted  on 
a 45°  Swept-Wing-Fuselage  Configuration  at  a Mach  Number  of  1,61, 
NACA  RM  L57K18,  National  Advisory  Committee  for  Aeronautics, 
January  L958. 


117 


TT ' mm,  . UIWMHMU.  Hjiyu.ll|])|»]jl 


203. 


204. 


205. 


206. 


Effects  of  Components  and  Various  Modifications  on  the  Drag  and 
the  Static  Stability  and  Control  Characteristics  of  a 42°  Swept-Wing 
Fighter -Airplane  Model  at  Mach  Numbers  of  1.  60  to  2.  50.  NACA 
RM  L57K01,  National  Advisory  Committee  for  Aeronautics. 
November  1957. 

The  title  of  this  document  is  available  to  qualified*  agencies  upon 
request  to  AFATL  (DUC),  F.glin  Air  Force  Base,  Florida  32542. 


G.  H.  Holdaway,  et  al.  , A Transonic  Investigation  of  the  Effects 
of  Semisubmerged-Store  Cavities  and  of  Slots  on  the  Zero- Lift  Drag 
of  a Body  of  Revolution,  NACA  RM  A57H19a,  National  Advisory 
Committee  for  Aeronautics,  October  1957. 

J.  Fischel,  et  al. , Effects  of  Wing-Mounted  External  Stores  on  the 
Longitudinal  and  Lateral  Handling  Qualities  of  the  Douglas  D-558-II 
Research  Airplane,  NACA  RM  H57H12,  National  Advisory  Committee 
for  Aeronautics,  October  1957. 


i 


207.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Fiorina  32542. 


208.  A,  O.  Pearson,  Transonic  Investigation  of  Effects  of  Spanwise  and 
Chordwise  External  Store  Location  and  Body  Contouring  on  Aero- 
dynamic Characteristics  of  45°  Sweptback  Wing -Body  Configurations. 
NACA  RM  L57G17,  National  Advisory  Committee  for  Aeronautics, 
September  1957. 

209.  J.  Nugent,  Effect  of  Wing-Mounted  External  Stores  on  the  Lift  and  Drag 
of  the  Douglas  D-558-U  Research  Airplane  at  Transonic  Speeds,  NACA 
RM  H57E  15a,  National  Advisory  Committee  for  Aeronautics,  July  1957. 

210.  P.  J.  Bobbitt,  et  al. , Calculation  of  External-Store  Loads  and  Corre- 
lation with  Experiment.  NACA  RM  L57D30a,  National  Advisory  Com- 
mittee for  Aeronautics,  July  1957. 

211.  W.  J.  Alford.,  Jr.,  and  T,  J,  King,  Jr.,  Experimental  Static  Aerody- 
namic Forces  and  Momenta  at  High  Subsonic  Speeds  on  a Missile  Model 
during  Simulated  Launching  from  Unswept-,  Sweptback-,  and  Modified- 
Delta-Wing-Yuselage  Combinations  at  Zero  Sideslip,  NACA  RM 
L57B04,  National  Advisory  Committee  for  Aeronautics,  March  1957. 


118 


* 


ipihwiwiw 


S.  Hoffman,  Zero- Lift  Drag  o£  a Large  Fuselage  Cavity  and  a Par- 
tially Submerged  Store  on  a 52.5°  Swcptback-Wing-Body  Configura- 
tion as  Determined  from  Free -Flight  Tests  at  Mach  Numbers  of 

O.  7 to  1.  53,  NACA  RM  L56L21,  National  Advisory  Committee  for 
Aeronautics,  February  1957. 

D.  J.  Geier  and  H.  W.  Carlson,  Measurement  of  Static  Forces  on 
Externally  Carried  Bombs  of  Fineness  Ratios  7.  1 and  10,  5 in  the 
Flow  Field  of  a Swept-Wing  Fighter- Bomber  Configuration  at  a Mach 
Number  of  1.  6,  NACA  RM  L56K30,  National  Advisory  Committee  for 
Aeronautics,  January  1957. 

W.  J.  Alford,  Jr.  and  T.  J.  King,  Jr.  , Experimental. Static  Aero- 
dynamic Forces  and' Moments  at  High  Subsonic  Speeds  on  a Canard 
Missile  during  Simulated  Launching  from  the  Midsemispan  Location 
of  a 45°  Sweptback  Wing-Fuselage-Pylon  Combination  at  Zero  Side- 
slip, NACA  RM  L56jl5a,  National  Advisory  Committee  for  Aero- 
nautics, January  1957. 

P. .  R.  Hll  and  S.  Hoffman,  Preliminary  Evauation  of.the  Wing  Leading 
Edge  as  a Missile -Mounting  Location,  NACA  RM  L56J12,  National 
Advisory  Committee  for  Aeronautics,  January  1957. 

W.  J.  Alford,  Jr.  and  T.  J.  King,  Jr.  , Experimental  Static  Aero- 
dynamic Forces  and  Moments  at  High  Subsonic  Speeds  on  a Missile 
Model  during  .Simulated  Launching  from  the  Midsemispan  Location 
of  a 45°  Sweptback  Wing-Fuselage-Pylon  Combination,  NACA  RM 
L56J05,  National  Advisory  Committee  for  Aeronautics,  January 
1957.' 


O.  A.  Morris,  Aerodynamic  Forces,. and  Moments  on  a Large  Ogive- 
Cylinder  Store  at  Various  Locations  below  the  Fuselage  Centerline  of 
a Swept-Wing  Bomber  Configuration  at  a Mach  Number  of  1.61,  NACA 
RM  L56I25,  National  Advisory  Committee  for  Aeronautics,  January 
1957. 

N.  F.  Smith  and  H.  W.  Carlson,  Measurement  of  Static  Forces  on 
Internally  Carried  Bombs  of  Three  Fineness  Ratios  in  Flow  Field 
of  a Swept-Wing  Fighter-Bomber  Configuration  at  a Mach  Number  of 
1.61  with  Illustrative  Drop-Path  Calculations,  NACA  RM  L56I18, 
National  Advisory  Committee  for  Aeronautics,  January  1957. 

T.  J.  King,  Jr.,  Wind  Tunnel  Investigation  at  High  Subsonic  Speeds 
of  Drag  at  0°  Angle  of  Attack  of  Swept-Wing- Fuselage  Models  with 
Pylon-Mounted  and  Semisubmerged  Missiles,  NACA  RM  L56G19a, 
National  Advisory  Committee  for  Aeronautics,  October  1956, 


119 


m 


■ 


G.  V.  Foster  and  C.  Driver,  Effects  of  External  Stores  on  the  Static 
Longitudinal  and  Lateral  Aerodynamic  Characteristics  of  a Model  of 
a 45c  Swept- Wing  Fighter  Airplane  at  Mach  Numbers  of  1.61  and  2.  01 , 
NACA  RM  L56‘F15a,  National  Advisory  Committee  for  Aeronautics, 
August  1956. 

J.  L.  Summers,  Wind  Tunnel  Investigation  at  Mach  Numbers  from  0.8 
to  1.4  of  Static  Longitudinal  and  Lateral-Directional  Characteristics 
of  an  Unswept-Wing  Airplane  Model,  NACA  RM  A.56E22,  National 
Advisory  Committee  for  Aeronautics,  December  1956. 

W.  E.  Stoney,  Jr.  and  J.  F.  Royal,  Zero- Lift  Drag  of  a Series  of 
Bomb  Shapes  at  Mach  Numbers  from  0.  60  to  1.  10,  NACA  RM  L56D16, 
National  Advisory  Committee  for  Aeronautics,  July  1956. 

W.  M.  Hadaway,  Aerodynamic  Loads  on  an  External  Store  Adjacent 
to  a 60°  Delta  Wing  at  Mach  Numbers  from  0.  75  to  1.  96,  NACA  RM 
L56B02a,  National  Advisory  Committee  for  Aeronautics,,  April  1956. 

J,  M.  Hallissy,  Jr.  and  L.  Kudlacik,  A Transonic  Wind  Tunnel  Inves- 
tigation of  Store  and  Horizontal- Tail  Loads  and  Some  Effects  of 
Fuselage -Afterbody  Modifications  on  a Swept-Wing  Fighter  Airplane, 
NACA  RM  L56A26,  National  Advisory  Committee  for  Aeronautics, 
April  1956. 

|P.  J.  Bobbitt,  et  al.  , Theoretical  Prediction  of  the  Side  Force  .on 
Stores  Attached  to  Configurations  Traveling  at  S\ipersonic  Speeds, 
NACA  RM  L55L30b,  National  Advisory  Committee  for  Aeronautics, 
March  1956. 

R.  B.  Robinson,  Longitudinal  Characteristics  of  an  Unswept-Wing 
Fighter-Type  Model  with  External  Stores  at  a Mach  Number  of  ,1.  82 
and  Some  Effects  of  Horizontal- Tail  and  Yaw -Damper -Vane  Deflec- 
tion on  the  Sideslip  Derivatives,  NACA  RM  L55L26,  National  Advisory 
Committee  for  Aeronautics,  August  1956. 

N.  F.  Smith,  The  Origin  and  Distribution  of  Supersonic  Store  Inter- 
ference from  Measurement  of  Individual  Forces  on»  Several  Wing- 
Fuselage -Store  Configurations  VI  Swept-Wing  Heavy-Bomber  Con- 
figuration  with  Stores  of  Different  Sizes  and  Shapes,  NACA  RM 
L55L08,  National  Advisory  Committee  for  Aeronautics,  March  1956. 

W,  M.  Hadaway,  Aerodynamic  Loads  on  an  External  Store  Adjacent 
to  an  Unswept  Wing  at  Mach  Numbers  between  0.  75  and  1,  96,  NACA 
RM  L55L07,  National  Advisory  Committee  for  Aeronautics,  February 
1956. 


H.  W.  Carlson  and  D.  J.  Geier,  The  Origin  and  Distribution  of  Super* 
sonic  Store  Interference  from  Measurement  of  Individual  Forces  on 
Several  Wing-Fuselage-Store  Configurations  V Swept- Winn  Heavy- 
Bomber  Configuration  with  Large  Store  (Nacelle),  Mach  Number  2.01, 
NACA  RM  L55K15,  National  Advisory  Committee  for  Aeronautics, 
February  1956. 

O,  A.  Morris,  The  Origin  and  Distribution  of  Supersonic  Store  Inter- 
ference from  Measurement  of  Individual  Forces  on  Several  Wihg- 
Fuselage-Store  Configurations  IV  Delta-Wing  Heavy-Bomber  Con- 
figuration with  Large  Store,  Mach  Number  1.61,  NACA  RM  L55I27a, 
National  Advisory  Committee  for  Aeronautics,  December  1955. 


T.  C.  Kelly,  Transonic  Wind  Tunnel  Investigation  of  the  Effects,  of 
External  Stores  and  Store  Position  on  the  Aerodynamic  Character- 
istics of  a 1/16-Scale  Model  of  the  Douglas  D-558-II  Research 
Airplane,  NACA  RM  L55I07,  National  Advisory  Committee  for  Aero* 
nautics,  November  1955. 


F- lOOC/Externai  Store  Preliminary  Data  (Langley  8 Ft.  Transonic 
Tunnel),  RM  L55I01,  National  Advisory  Committee  for  Aeronautics 
(conducted  for  North  American  Aviation),  August  1955, 

L.  D.  Guy  and  W.  M Hadaway,  Aerodynamic  Loads  on  an  External  Store 
Adjacent  to  a 45°  Sweptback  Wing  at  Mach  Numbers  from  0.  70  to  1.  96 
including  an  Evaluation  of  Techniques  Used,  NACA  RM  L55H12, 

National  Advisory  Committee  for  Aeronautics,  November  1955. 

N.  F.  Smith  and  H.  W.  Carlson,  The  Origin  and  Distribution  of 
Supersonic  Store  Interference  from  Measurement  of  Individual  Forces 
on  Several  Wing-Fuselage-Store  Configurations  III  Swept-Wing 
Fighter -Bomber  Configuration  with  Large  and  Small  Stores,  Mach 
Numbe r 1 . 6 1 . NACA  RM  L55H01,  National  Advisory  Committee  for 
Aeronautics,  September  1955. 

H.  A.  Hamer  and  T.  G.  O' Bryan,  Flight  Measurements  of  the  Loads 
and  Moments  on-  an  External  Store  Mounted  undbr  the  Wing  of  a Swept- 
Wing  Fighter-Type  Airplane  during  Yawing  and  Rolling  Maneuvers, 

NACA  RM  L55G22,  National  Advisory  Committee  for  Aeronautics, 
September  1955. 

R.  W.  Rainey,  Investigation  of  the  Effects  of  Bomb-Bay  Configura- 
tion upon  the  Aerodynamic  Characteristics  of  a Body  with  Circular 
Cross  Section  at  Supersonic  Speeds,  NACA  RM  L55E27,  National 
Advisory  Committee,  for  Aeronautics,  August  1955. 


237. 


238. 


239. 


240. 


241. 


242. 


243. 


244. 


245. 


v/m  wmii 


H.  W.  Carlson  and  N.  F.  Smith,  The  Origin  and  Distribution  of 
Supersonic  Store  Interference  from  Measurement  of  Individual 
Forces  on  Several  Wing-Fuaelage-Store  Configurations  II,  NACA 
RM  L55E26a,  National  Advisory  Committee  for  Aeronautics,  July 
1955. 

L.  D.  Guy,  Loads  on  External  Stores  at  Transonic  and  Supersonic 
Speeds,  NACA  RM  L55E13b,  National  Advisory  Committee  for 
Aeronautics,  July  1955. 

N.  F.  Smith  and  H.  W.  Carlson,  Some  Effects  of  Configuration 
Variables  on  Store  Loads  at  Supersonic  Speeds,  NACA  RM  L55E05, 
National  Advisory  Committee  for  Aeronautics,  July  1955. 


H.  P.  Mason,  Effects  of  Wing-Mounted  Tank-Type  Stores  on  the 
Low- Lift  Buffeting  and  Drag  of  a Swept-Wing  Airplane  Configura- 
tion between  Mach  Numbers  of  0,  8 and  1.3,  NACA  RM  L55D27, 
National  Advisory  Committee  for  Aeronautics,  October  1955. 

W.  J.  Alford,  Jr.  , Experimental  Static  Aerodynamic  Forces  and 
Moments  at  Low  Speed  on  a Missile  Model  during  Simulated  Launch- 
ing from  the  25  Percent  Semispan  and  Wing-Tip  Locations  of.  a 45* 
Sweptback  Wing-Fuselage  Combination,  NACA  RM  L55D20, 

National  Advisory  CoiVimittee  for  Aeronautics,  May  1955. 

H.  N.  Silvers  and  T.  J.  King,  Jr.,  Investigation  at  High  Subsonic 
Speeds  of  the  Effects  of  Various  Underwing  External-Store  Arrange- 
ments on  the  Aerodynamic  Characteristics  of  a 1/I6.r-Scale  Model  of 
the  Douglas  D-558-I1  Research  Airplane,  NACA  RM  L55D11, 
National  Advisory  Committee  for  Aeronautics,  July  1955. 


V 


W.  C.  Sleeman,  Jr.  and  W.  J.  Alford.  Jr.  , Low-Speed  Investigation 
of  the  Effects  of  Wing  Tanks  and  Speed  Brakes  on  the  Static  Stability 
of  a Model  Having  a 40°  Swept  Wing,  NACA  RM  L55C17,  National 
Advisory  Committee  for  Aeronautics,  May  1955. 


N.  F.  Smith  and  H.  W,  Carlson,  The  Origin  and  Distribution  of 
Supersonic  Store  Interference  from  Measurement  of  Individual  Forces 
on  Several  Wing-Fuselage-Store  Configurations,  'I,  Swept-Wing. 
Heavy-Bomber  Configuration  with  Large  Store  (Nacelle).  Lift  and 
Drag;  Mach  Number  1.61,  NACA  RM  L55A13a,  National  Advisory 
Committee  for  Aeronautics,  March  1955, 

W.  J.  Alford,  Jr.,  Experimental  Static  Aerodynamic  Forces  and 
Moments  at  Low  Speed  on  a Canard  Missile  during  Simulated  Launch- 
ing from  the  Midsemispan  and  Wing- Tip, Locations, of  a 45*_Swcptback 
Wing-Fuselage  Combination,  NACA  RM  L55A12,  National  Advisory 
Committee  for  Aeronautics,  Ap7il  1955. 


122 


i 


246 


J.  E.  Stevens  and  P.  E.  Purser,  Flight  Measurements  of  the  Tran- 
sonic  Drag  of  Models  of  Several  Isolated  External  Stores  and 
Nacelles.  NACA  RM  L54L07,  National  Advisory  Committee  for 
Aeronautics,  March.  1955. 


A.  B.  Henning  and  C;.  A.  Brown,  Jr. , Flight  Characteristics  of 
a Wingless  Rocket- Powered  Model  with  Four  Externally  Mounted 
Air-.to-Air  Missiles  at  Mach  Numbers  from  0.  7 to  1.  6,  NACA  RM 
L54K17a,  National  Advisory  Committee  for  Aeronautics,  January 
1955. 


W.  J.  Alford,  Jr.,  at  al.  , Experimental  Aerodynamic  Forces  and 
Moments  at  Low  Speed  of  a Missile  Model  during  Simulated  Launch- 
ing from  the  Midaemispan  Location  of  a 45°  Swepiback  Wing -Fuselage 
Combination,  NACA  RM  L54Klla,  National  Advisory  Committee  for 
Aeronautics,  February  1955. 


J.  R.  Thompson,  et  al.  , A Limited  Analysis  of  Buffeting  Experience 
in  Flight  by  a North  American  F-86A-1  Airplane  with  and  without 
Large  External  Fuel  Tanks,  NACA  RM  L54J22,  National  Advisory 
Committee  for  Aeronautics,  September  1955. 


H.  E.  Styne,  et  al.  , A-7D  Performance  Data,  2-53330/0R-8404, 
LTV  Aerospace  Corporation,  Vought  Aeronautics  Division,  Septem- 
ber 1970. 


W.  J.  Alford,  Jr.,  et  al. , Preliminary  Low-Speed  Wind-Tunnel 
Investigation  of  Some  Aspects  of  the  Aerodynamic  Problems 
Associated  with  Missiles  Carried  Externally  in  Positions  near 
Airplane  Wings,  NACA-  RM  L54J20,  National  Advisory  Committee 
for  Aeronautics,  December  1954. 


H.  P.  Mason  and  A,  B.  Henning,  Effects  of  Some  External-Store 
Mounting  Arrangements  and  Store  Shapes  on  the  Buffet  and  Drag 
Characteristics  o.', Wingless  Rocket-Powered  Models  at  Mach 
Numbers  from  0.  7 to  1.  4,  NACA  RM  L54I20a,  National  Advisory 
Committee  for  Aeronautics,  December  1954. 


R.  D.  English,  Some  Effects  of  External  Wing  Tip  Stores  on  the 
Rolling  Effectiveness  and  Drag  of  Plain  and  Half-Delta  Tip  Ailerons 
on  a 4-Pcrccnt-Thick,  Tapered,  Unswept  Wing,  NACA  RM  L54F29a, 
National  Advisory  Committee  for  Aeronautics,  August  1954. 


N.  F.  Smith,  Exploratory  Investigation  of  External  Stores  on  the 
Aerodynamic  Characteristics  of  h 1/16-Scale  Model  of  the  Douglas. 
D- 558-11  Research  Airplane  at  a Mach  Number  of  2.  01,  NACA  RM 
L54F02,  National  Advisory  Committee  for  Aeronautics,  August 
1954. 


=\- 


S.  Hoffman  and  A,  L,  Wolff,  Effect  on  Drag  of  Longitudinal  Posi- 
tioning of  H.‘lf-Submerged  and  Pylon-Mounted  Douglas  Aircraft 
Stores  on  a Fuselage  with  and  without  Cavities  between  Mach  Num- 
bers 0,  9 and  1.  8,  NACA  RM  L54E26,  National  Advisory  Committee 
for  Aeronautics,  July  1954. 

H,  N.  Silvers  and  W.  J.  Alford,  Jr.,  Investigation  at  High  Subsonic 
Speeds  of  the  Effect  of  Adding  Various  Combinations  of  Missiles  on 
the  Aerodynamic  Characteristics  of  Sweptback  and  Unswept  Wings 
Combined  with  a Fuselage,  NACA  RM  L54D20,  National  Advisory 
Committee  for  Aeronautics,  June  1954,. 

A.  B.  Hanning,  The  Effects  of  Wing-Mounted  External  Stores  on  the 
Trim,  Buffet,  and  Drag  Characteristics  of  a Rocket-Propelled  Model 
Having  a 45°  Sweptback  Wing,  NACA  RM  L54B19,  National  Advisory 
Committee  for  Aeronautics,  April  1954. 

W.  J.  Alford,  Jr.  and  H.  N.  Silvers,  Investigation  at  High  Subsonic, 
Speeds  of  Finned  and  Urifinned  Bodies  Mounted  at  Various  Locations 
from. the  Wings  of  Unswept-  and  Swept- Wing-Fuselage  Models, 
including  Measurements  of  Body  Loads,  NACA  RM  L54B18, 

National  Advisory  Committee  for  Aeronautics,  April  1954. 

H.  N.  Silvers,  et  al.  , Wind  Tunnel  Investigation  at  High  Subsonic 
Speeds  of  the  Effects  of  Wing-Mounted  External  Stores  on  the  Loading 
?and  Aerodynamic  Characteristics  iii  Pitch  of  a 45°  Sweptback  Wing 
Combined  with  a Fuselage,  NACA  RM  L54A21,  National  Arvisory 
Committee  for  Aeronautics,  March  1954. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


H.  P.  Mason,  Effects  of  External  Store  Mounting  on  the  Buffet,  Trim, 
and  Drag  Characteristics  of  Rocket- Powered  Fuselage  and  Store 
Combinations  between  Mach  Numbers  of  0.  7 and  1.4,  NACA  RM 
L53J22,  National  Advisory  Committee  for  Aeronautics,  December  1953. 

N.  P.  Smith,  et  al. , Drag  of  External  Stores  and  Nacelles  at  Tran- 
sonic and  Supersonic  Speeds,  NACA  RM  L53I23'b,  National  Advisory 
Committee  for  Aeronautics,  October  1953. 

S.  Hoffman  and  A.  L.  Wolff,  "Transonic  Flight  Tests  to  Determine 
Zero-Lift  Drag  and  Pressure  Recovery  of  Nacelles  Located  at  the 
Wing  Root  on  a 45°  Sweptback  Wing  and  Body  Configuration,  NACA 
RM  L53H20,  National  Advisory  Committee  for  Aeronautics* 

September  1953. 


131* 


I 


H.  N.  Silvers- and;  T.  J.  King,  Jr,,  Investigation  of  the  Effect  of 
Spanwisc  Positioning  of  a Vertically  Symmetric  Ogive -Cylinder 
Nacelle  ohythe  High-Speed  Aerodynamic  Characteristics  of  a 45* 
Sweptback  Tapered-in-Thickness  Wing  of  Aspect  Ratio  6 with 
and  without  a Fuselage,  .NACA  RM  I.53H17,  National  Advisory 
Committee  for  Aeronautics,  October  1953, 

W.  I,  Scallion,  Low-Speed  Investigation  of  the  Aerodynamic,  Con- 
trol,- and  Hinge-Moment  Characteristics  in. Sideslip  of  a Delta-Wing- 
Fueelage  Model  with  Horn- Balance- Type  Ailerons  and  with  ana 
without  Nacelles,  NACA  RM  L53G09b,  National  Advisory  Committee 
for  Aeronautics,  August  1953. 

S.  Hoffman  and  W,  B,  Pepper,  Jr. , The  Effect  of  Nacelle  Combin- 
ations and  Size  on  the  Zero- Lift  Drag  of  a 45*  Sweptback  Wing  and 
Body  Configuration  as  Determined  by  Free-Fllght  Tests  at  Mach 
Numbers  between  0,  8 and  1,  3,  NACA  RM  L53E25,  National  Advisory 
Committee  for  Aeronautics,  June  1953. 

H.  N.  Silvers  and  T.  C.  O'Bryan,  Some  Notes  on  the  Aerodynamic 
Loads  Associated  with  External- Store  Installations,  NACA  RM 
L53E06a,  National  Advisory  Committee  for  Aeronautics,  June  1953. 

R.  W,  Rainey,  Effect  of  Variations  in  Reynolds  Number  on  the  Aero- 
dynamic Characteristics  of  Three  Bomb  or  Store  Shapes  at  a Mach 
Number  of  1,62  with  and  without  Fins,  NACA  RM  L53D27,  National 
Advisory  Committee  for  Aeronautics,  June  1953. 

B.  E.  Tinling  and  A.  E.  Lopez,  The  Effects  of  Nacelles  and  of 
Extended  Split  Flaps  on  the  Longitudinal  Characteristics  of  a Wing- 
Fuselage -Tail  Combination  having  a Wing  with  40°  of  'Sweepback 
and  an  Aspect  Ratio  of  10,  NACA  RM  A53D06,  National  Advisory 
Committee  for  Aeronautics,  June  1953. 

G.  L,  Mitcham  and  W.  S.  Blanchard,  Jr, , Low- Lift  Drag  and 
Stability  Data  from  Rocket  Models  61  a Modified -Delta -Wing  Air- 
plane with  and  without  External  Stores  at  Mach  Numbers  from  0.  8 
to  1.  36,  NACA  RM  L53A27,  National  Advisory  Committee  for 
Aeronautics,  March  1953. 

H.  N.  Silvers  and  T.  J.  King,  Jr.,,  Investigation  of  the'  Effect  of 
Chordwise  Positioning  and  Shape  of  an  Underwing  Nacelle  on  the 
High-Speed  Aerodynamic  Characteristics  of  a 45*  Sweptback 
Tapered-in-Thickness-Ratio  Wing  of  Aspect  Ratio  6,  NACA  RM 
L52K25,  National  Advisory  Committee  for  Aeronautics,  January 
1953. 


125 


/ 


C.  R.  Jacobsen,  Effects  of  Size  of  External  Stores, on  the  Aerodynamic 
Characteristics  of -an  Unswept  and  a 45°  Sweptback  Wing  of  Aspect 
Ratio  4 and  a 60°  Delta  Wing  at  Mach  Numbers  of  1.41,  1.62,  and  1.96, 
NACA  RM  L52K20a,  National  Advisory  Committee  for  Aeronautics, 
January  195  3. 

C.  R.  Jacobsen,  Effects  of  the  Spanwis*,  Chordwise,  and  Vertical 
Location  of  an  External  Store  on  the  Aerodynamic  Characteristics  of 
t'a  45°  Sweptback  Tapered  Wing  of  Aspect  Ratio  4 at  Mach  Numbers  of 
J.  41,  1.  62,  and  R 96,  NACA  RM  L52J27,  National  Advisory  Committee 
;for  Aeronautics,  January  195  3. 

H.  N.  Silvers  and  T.  J.  King,  Jr.,  A Small-Scale  Investigation  of 
the  Effect  of  Spanwise  and  Chordwise  Positioning  of  ar  Ogive  - 
Cylinder  Underwing  Nacelle  on  the  High-Speed  Aerodynamic  Charac- 
teristics of  a 45a  Sweptback  Tape  red -in- Thickness  Wing  of  Aspect 
Ratio  6,  NACA  RM  L52J22,  National  Advisory  Committee  for  Aero- 
nautics, December  1952. 

C.  F.  Coe,  The  Effects  of  Tip-Mounted  Jet  Nacelles  on  the  Transonic 
Characteristics  of  Low-Aspect-Ratio  Whigs,  NACA  RM  A52J21, 

National  Advisory  Committee  for  Aeronautics,  December  1952. 

H.  N.  Silvers  and  T.  Ji  King,  Jr.  , Investigation  at  High  Subsonic 
Speeds  of  Bodies  Mounted  from  the  Wing  of  an  Unsweptr  Wing-Fuselage 
Model,  including  Measurements  of  Body  Loads,  NACA  RM  L52*J08, 
National  Advisory  Committee  for  Aeronautics,  November  1952. 

C.  R.  Jacobsen,  Effects  of  the  Spanwise,  Chordwise,  and  Vertical 
Location  of  an  External  Store  on  the  Aerodynamic  Characteristics 
of  a 60°  .Delta  Wing  at  Mach  Numbers,  of  1,41,  1,-62,  and  1,96, 

NACA  RM  JL52H29,  National  Advisory  Committee  for ’Aeronautics, 
October  1952. 

R.  P.  Bielat  and  D.  E.  HarriBon,  A Transonic  Wind:  Tu  ncl  Invest- 
igation of  the  Effects  of  Nacelle  Shape  and  Position  .n  the  ^ Vrodynamic 
Characteristics  of  Two  47°  Sweptback  Wing  - Body  C.-infigi!  rations,  NACA 
RM  L52G02,,  National  Advisory  Committee  for  Aeronautics,  September 
1952.  , , 

C.  R,  Jacobsen,  Effects  of  Systematically  Varying  the  Spanv/ise 
and  Vertical  Location  of  an  External  Store  on  the  Aerodynamic 
Characteristics  of  an  Unswept  Tapered  Wing  of  Aspect  Ratio  4 at 
Mach  Numbers  of  1,41,  I,  62,  and  1,96,  NACA  RM  L52F13,'  National 
Advisory  Committee  for  Aeronautics,  August  1952. 


280.,  W.  I.  Scallion,  Low -Speed  Investigation  of  the  Effects  of  Nacelles 
on  the  Longitudinal  Aerodynamic  Characteristics  of  a 60*  Swept- 
back  bclta-Wing-Fusclage  Combination  with  NACA  65A003  Airfoil 
Section 8,  NACA  RM  L52F04,  National  Advisory  Committee  for 
Aeronautics,  July  1952. 

281.  C.  Driver,  Aerodynamic  Characteriatics-at  Supersonic  Speeds  of  a 
Series  of  Wing-Body  Combinations  Having'  Cambered  Wings  with  an 
Aspect  Ratio  of  3.  5 and  a Taper  Ratio  of  0.  2,  Effect  at  M = 2.  01 
of  Nacelle  Shape  and  Position  on  the  Aerodynamic  Characteristics 
in  Pitch  of  Two  Wing-Body  Combinations  With  47°  Sweptback  Wings, 
NACA  RM  L52F03,  National  Advisory.  Committee  for  Aeronautics, 

July  1952. 

282.  S.  Hoffman,  Transonic.  Flight  Tests  to  Compare^  the  Zero-Lift  Drags 
of  Underslung  Nacelles  Varied  Spanwise  on  a 45°  Sweptback  Wing 
and  Body  Combination,  NACA  RM  L52D04a,  National  Advisory  Com- 
mittee for  Aeronautics,  July  1952. 

2-8  3^,  D.  Conrard,  Lift,  Drag,  and  Pitching  Moment  of  Low-Aspect-Ratio 
Wings  at  Subsonic  and  Supersonic  Speeds  --  Plane  Triangular  Wing 
of  Aspect  Ratio  3 with  Air -to -Air,  Missile  Models  Mounted  Externally, 
NACA  <RM  A52C10a,  National  Advisory  Committee  for  Aeronautics, 
June  1952. 

284,  S.  Hoffman  and  R«  C.  Mapp,  Jr.,  Transonic  Flight  Tests  to  Compare 
the  Zero- Lift  Drags  of  45°  Sweptback  Wings  of  Aspect  Ratio  3,  55  and 
6.  0 with  and  without  Nacelles  at  the  Wing  Tips,  NACA  RM  L51L27, 
National  Advisory  Committee  for  Aeronautics,  March  1952. 

285,  W.  E.  Stoney,  Jr,,  Pressure  Distributions  at  Mach  Numbers  from 

0.  6 to  1.  9 Measured  in  Free  Flight  bn  a Parabolic.  Body  of  Revolution 
with  Sharply  Convergent  Afterbody,  NACA  RM  L51L03,  National 
Advisory  Committee  for  Aeronautics,  April  1952. 

286,  L.  E.  Hasel  and  J.  R.  Sevier,  Jr,,  Aerodynamic  Characteristics 
at  Supersonic  Speeds  of  a Series  of  Wing-Body  Combinations  having 
Cambered  Wings  with  an  Aspect  Ratio  of  3,  5.  and  a Taper  Ratio  of 
0.  2,  Effect  at  M = 1,  60  of  Nacelle  Shape  and  Position  on  the  Aero- 
dynamic Characteristics  on  Pitch  of  Two  Wing-Body  Combinations 
with  47°  Sweptback  Wings.  NACA  RM  L51K14a,  National  Advisory 
Committee  for  Aeronautics,  January  1952. 


127 


i 


287.  S.  Hoffman  and  W.  B.  Pepper,  Jr.,  Transonic  Flight  Tests  to 
Determine  Zero- Lift  Drag  and  Pressure  Recovery  of  Nacelles 
Located  at  the  Wing  Tips  on  a 45°  Sweptback  Wing  and  Body  Com- 
bint  .don,  NACA  RM  L51K02,  National  Advisory  Committee  for 
Aeronautics,  January  1952. 

288.  H.  N.  Silvers,  et  al.  , Investigation  of  the  Effect  of  a Nacelle  at 
Various  Chordwise  and  Vertical  Positions  on  the  Aerodynamic 
Characteristics  at  High  Subsonic  Speeds  of  a 45°  Sweptback  Wing 
with  and  without  a Fuselage,  NACA  RM  L51H16,  National  Advisory 
Committee  for  Aeronautics,  September  1951. 

289.  W.  B.  Pepper,  Jr.  and  S.  Hoffman,  Comparison  of  Zero- Lift  Drags 
Determined  by  Flight  Tests  at  Transonic  Speeds  of  Symmetrically 
Mounted  Nacelles  in  Various  Chordwise  Positions  at  the  Wing  Tip 

of  a 45°  Sweptback  Wing  and  Body  Combination,  NACA  RM  L51F13, 
National  Advisory  Committee  for  Aeronautics,  September  195,1. 

290.  R.  G.  Hart,  Flight  Investigation  of  the  Drag  of  Round-Nosed  Bodies 
of  Revolution  at  Mach  Numbers  from  0.  6 to  1.  5 using  ■Rocket-Pro- 
pelled Test  Vehicles,  NACA  RM  L51E25,  National  Advisory  Com- 
mittee for  Aeronautics,  July  1951. 

291.  S.  Hoffman,  Comparison  of  Zero- Lift  Drag  Determined  by  Flight 
Tests  at  Transonic  Speeds  of  Pylon,  Underslung,  and  Symmetrically 
Mounted  Nacelles  at  40  Percent  Semispan  of  a 45°  Sweptback  Wing 
and  Body  Combination,  NACA  RM  L51D26,  National  Advisory 
Committee  for  Aeronautics,  June  1951. 

292.  W.  B.  Pepper,  Jr.  and  S.  Hoffman,  Comparison  of  Zero- Lift  Drags 
Determined  by  Flight  Tests  at  Transonic  Speeds  of  Symmetrically 
Mounted  Nacelles  in  Various  Spanwise  Positions  on  a 45°  Sweptback 
Wing  and  Body  Combination,  NACA  RM  L51D06,  National  Advisory 
Committee  for  Aeronautics*  May  1951. 

293.  K.  P.  Spreeman  and  W.  J.  Alford,  Jr.,  Investigation  of  the  Effects 
of  Geometric  Changes  in  an  Underwing  Pylon -Suspended  External- 
Store  Installation  on  the  Aerodynamic  Characteristics  of  a 45* 
Sweptback  Wing  at  High  .Subsonic  Speeds,  NACA  RM  L50L12, 
National  Advisory  Committee  for  Aeronautics,  March  1951. 

294.  B.  E.  Tinling  and  W.  R.  Kolk,  The  Effects  of  Centrally  Mounted 
Wing-Tip  Tanks  on  the  Subsonic  Aerodynamic  Characteristics  of 
a Wing  of  Aspect  Ratio  10  with  35*  of  Sweepback,  NACA  RM 
A5QK15,  National  Advisory  Committee  for  Aeronautics,  February 
1951. 


« 


•■G-rscssssr'' 


128 


295.  E.  B.  May,  Jr.  , Investigation  of  the  Aerodynamic  Effects  of  an 
External  Store  in  Combination  with  60*  Delta  and  Low-Aspect- Ratio 
Tapered  Wings  at  a Mach  Number  of  1,  9,  NACA  RM  L50KQ3, 

National  Advisory  Committee  for  Aeronautics,  January  1951. 

296.  R.  G.  Hart,  Flight  Investigation  at  Mach  Numbers  from  0.8  to 

1.  5 to  Determine  the  Effects  of  Nose  Bluutness  on  the  Total  Drag 
of  Two  Fin-Stabilized  Bodies  of  Revolution,  NACA  RM  1.50I08a, 
National  Advisory  Committee  for  Aeronautics,  October  1950. 

297.  Hi  H.  Jackson,  et  al. , Flight  Measurements  of  Drag  and  Base 
Pressure  of  a Fin  - Stabilized  Parabolic  Body  of  Revolution  (NACA 
RM- 10)  at  Different  Reynolds  Numbers  and  at  Mach  Numbers  from 
0,  9 to  3.  3,  NACA  RM  L50G24,  National  Advisory  Committee  fc  ? 
Aeronautics,  September  1950.  , 

298.  F.  W.  Boltz  and  B.  H.  Beam,  The  Effects  of  Compressibility  on  the 
Pressures  on  a.  Body  of  Revolution  and  on  the  Aerodynamic  Charac- 
teristics of  a Wing-Nacelle  Combination  Consisting  of  the  Body  of 
Revolution  Mounted  on  a Swept-Back  Wing,  NACA  RM  A50E09, 

National  Advisory  Committee  for  Aeronautics,  July  1950. 

299.  F.  T.  E.senwein,  et  al.  , Aerodynamic  Characteristics  of  NACA  RM-10 
Missus  in  8-  by  6-foot  Supersonic  Wind  Tunnel  at  Mach  Numbers  from 
1.49  to  1.  98.  II  - Presentation  and  Analysis  of  Force  Measurements, 
NACA  RM  E50D?8,  National  Advisory  Committee  for  Aeronautics, 

July  1950. 

300.  C.  J.  Welsh  and  j,  D.  Morrow,  Effect  of  Wing-Tank  Location  on  the 
Drag  and  Trim  of  a Swept- Wing  Model  as  Measured  in  Flight  at 
Transonic  Speeds,  NACA  RM  L50A19,  National  Advisory  Committee 
for  Aeronautics,  April  1950. 

301.  H.  N,  Silvers  and  K.  P.  Spreemann,  Experimental  Investigation  of 
Various  External- Store  Configurations  on  a Model  of  a Tailless  Air- 
plane with  a Sweptback  Wing,  NACA  RM  L9K25,  National  Advisory 
Committee  for  Aeronautics,  January  1950. 

302.  H.  N,  Silvers  and  K.  P.  Spreemann,  Effect  of  Airfoil  Section  and 
Tip  Tanks  on  the  Aerodynamic  Characteristics  at  High  Subsonic 
Speeds  of  an  Unswept  Wing  of  Aspect  Ratio  5,  16  and  Taper  Ratio 
0, 61,  NACA  RM  L9J04,  National  Advisory  Committee  for  Aero- 
nautics, December  1949. 


129 


303. 


R,  G.  Hart  and  E.  R.  Katz,  Flight  Investigations  at  High-Subsonic, 
Transonic,  and  Supersonic  Speeds  to  Determine  Zero-Lift  Drag  of 
Fin  "Stabilized  Bodies  of  Revolution  Having  Fineness  Ratios  of  12.  5, 
8,9.1.  and  6,  04  and  Varying  Positions  of  Maximum  Diameter,  NACA 
RM  'L9I-30,*  National  Advisory  Cbrrurdttee  for  Aeronautics,  November 
■1949. 

304.  S.  R.  Alexander,  Effect  of  Strut-Mounted  Wing  Tanks  on  the  Drag  of 
NACA  RM-2  Test  Vehicles  in  Flight  at  Transonic  Speeds.  NACA  RM 
E8H31a,  National  Advisory  Committee  for  Aeronautics,  November 
1948. 

305.  H.  N.  Silvers  and  K.  P.  Spreemann,  Wind  Tunnel  Investigation  of  a 
Wing-Fuselage  Combination  with  External  Stores,  NACA  RM  L7K20, 
National  Advisory  Committee  for  Aeronautics,  July  1948. 

306.  H.  N.  Silvers  and  K.  P.  Spreemann,  Wind  Tunnel  Tests  of  a 0.  182 
Scale  Model  of  an  F4U-1  Airplane  with  External  Stores,  NACA  RM 
L7E20,  National  Advisory  Committee  for  Aeronautics,  1947. 

307.,  L.  E.  Boddy  and  C.  P.  Morrill,  Jr.,  The  Aerodynamic  Effects  of 
Rockets  and  Fuel  Tanks  Mounted  under  the  Swept-back  Wing  of  an 
Airplane  Model,  NACA  RM  A7J03,  National  Advisory  Committee  for 
Aeronautics,  April  1948. 

308.  ' D.  L.  Bennett,  Wing  Analysis  for  Model  X-15  Airplane,  Appendix 

II,  Report  NA-.57-965,  North  American  Aviation,  August  1964. 

309.  P.  Lehner,  Static  Stability  Tests  of  the  M-117  Bomb  at  Mach 
Numbers  from  0.  55  to  1.  30  with  Seven  Tail  Fin  Configurations, 
AEDC-TR-68-103,  Arnold  Engineering  and  Development  Center, 

May  1968,. 

3 1 Oi  L.  L.  Galigher,  Static  Stability  Characteristics  of  the  Tactical 
Fighter  Dispenser  with  Various  Tail- Fin  Configurations  at  Mach 
Numbers  from  0,  30  to  .1,  20,  AEDC- TR-69-93,  Arnold  Engineering 
and  Development  Center,  April  1969. 

311.  J.  Kukainis,  Stability  C*  • i*acteristics  of  the  BLU-52  Bomb  at  Mach 
Numbers  from  0,  3 to  0.  9,  AEDC-TR-69- 105,  Arnold  Engineering 
and  Development  Center,  May  1969. 

312.  J.  A,  Black,  Store;  and  Pylon  Loads  Tests  of  a 1/12-Scale  Model 
of  the  F-111A  Aircraft  at  Transonic  Mach  Numbers,  AEDC-TR- 
70-184,  Arnold  Engineering  and  Development  Center,  July  1970. 


130 


313. 

314. 

315. 

316. 

317. 

318. 

319. 

320. 

321. 

322. 


ij.ii  ui  hihj  i.i  h iiipMPWI^WWPP 


T: 


W.  E.  Summers,  Flow  Field  Characteristics  and  Aerodynamic  Loads 
on  External  Stores  near  the  Fuselage  and  Wing  Pylon  Positions  of  a 
Swept-Wing/ Fuselage  Model  at  Mach  Numbers  of  0,25  and  0,  70, 
AEDC-TR-70-202,  Arnold  Engineering  and  Development  Center, 
September  1970.  r 

R.  W.  Butler,  Separation  Characteristics  of  the  CBU-34  Dispenser 
from  the  F-105  Aircraft  and  the  SUU-25B/A  Flare  Pod  from  the 
F-4C  Aircraft,  AEDC-TR-69-133,  Arnold  Engineering  and  Develop- 
ment Center,  June  1969. 

W.  E.  Summers,  Separation  Characteristics  of  the  CBU-33/A  Store 
from  the  F-4C  Aircraft  at  Mach  Numbers  from  0,  54  to  0.  86,  AEDC- 
TR-69-259,  Arnold  Engineering  and  Development  Center,  December 
1969. 


B.  R.  Daniel,  Separation  Characteristics  of  the  SUU-25B/A  Flare 
Pod  from  the  F-4  Aircraft,  AEDC-TR-69-26,  Arnold  Engineering 
and  Development  Center,  February  1969. 

R.  W.  Butler,  Separation  Characteristics  of  the  SUU-25C/A,from  the 
F-4C,  AEDC-TR-69-250,  Arnold  Engineering  and  Development 
Center,  December  1969. 

E.  G.  Allee,  Jr. , Parametric  Study  of  Separation  Characteristics 
of  the  M-117  Bomb  from  the  F-4C  Aircraft  at  Transonic  Speeds, 
AEDC-TR-69-248,  Arnold  Engineering  and  Development  Center, 
December  1969. 

W.  E.  White,  Evaluation  of  the  Effects  of  Electronic  Countermeasures 
Pods  on  Separation  Characteristics  of  Three  Stores  from  the  F-4 
Aircraft  at  Mach  Numbers  from  0.  57  to  0.  89,  AEDC-TR-69-230, 
Arnold  Engineering  and  Development  Center,  November  1969. 

J.  Kukainis,  Separation  Characteristics  of  the  BLU-52  Bomb  from 
the  F-4C  Aircraft,  AEDC-TR-69-137,  Arnold  Engineering  and 
Development  Center,  July  1969. 

B,.  R.  Daniel,  Separation  Characteristics  of  the  SUU-16/23A  Gun  Pod 
from  the  F-4  Aircraft.  AEDC-TR-69-23,  Arnold  Engineering  and 
Development  Center,  February  1969. 

E.  A.  Price,  Jr.,  Parametric  Wind  Tunnel  Study  of  the  Separation 
Characteristics  of  a Bomb-Shaped  Store  from  the  Left  Outboard 
Pylon  of  the  F-4C  Aircraft,  AEDC-TR-68t258.  Arnold  Engineering 
and  Development  Center,  November  1968. 


131 


323.  F.  J.  Regan,  Wind  Tunnel  Investigation  of  the  MK  76  Practlc  Bomb  (U), 


NAVORD  report  6772,  Naval  Ordnance  Laboratory,  White  Oak,  Md. , 
l4  September  1964. 


324.  J.  E.  Greene,  Static  Stability  and  Magma  Characteristics  of  the  U.S. 
Navy  1000  lb.  Low- Drag  Bomb  at  Transonic  Speeds,  Aero  Research  Report 
P ~ 132  012), U.S.  Naval  Ordnance  Laboratory,  5 April  1957. 


325.  'Hie  title  of  this  document  is  available  t->  qualified  agencies  upon 
request  to.  AFATb  (DLJC),  Eglin  Air  Force 'Base,  Florida  32542,. 


V.  L.  Schermerhom,  Static  Stability  Index  and  Aerodynamic  Coefficients 
for  the  0".  125-Scale  Model  Mark  82  Low- Drag  Bomb  »dth  Standard  and  Emtex 
Snakeye, I Fins  with  Six  Retardation  Angles  at  Subsonic  Speeds,  NOLTR 


9-100,  U.S.  Naval  Ordnance  Laboratory. 

V.  L.  Schermerhom,  Static  Stability  and  Axial  Force  Coefficients  for 


the  0.125  Scale  Model  Mark  82  Low  Drag  Bomb  with  Closed  Snake 


at  Subsonic  and  Transonic  Speeds,  NOLTR  69-164,  U.S.  Naval  Ordnance 
Laboratory,  17  September  1909 . 

F.  J.  Regan,  et  al,  Static  Wind  Tunnel  Tests  of  the,  MK-82  Free-Fall 


Store  with  Two  Modified  Stabilizers,  NOLTR  69- 217,  U.S.  Naval  Ordnance 
Laboratory,  B December  1969. 

R.  K.  Florence,  Shape  28  Study  as  Installed  on  the  F-107A  Airplane  NAA 


Designation  NA-212,  NA-55-445,  North  American  Aviation,  Inc.,  April  1955- 
Estimated  Aerodynamic  Data  for  the  Design  of  the  F-100A  and  F-100C 


lanes,  NA-58-112  (Vol.  IV),  North  American  Aviation,  Inc., 

16  November  1959* 

A.  S.  Dean  and  D.  Crandall,  F-100D  Triple  Ejector  Rack  Flight  Test 
Program  - Final  Report,  NA-67-268,  North  American  Aviation,  Inc., 

10  May  1967. 

R.  D.  Durtz,  F-104  External  Store  Data,  Report  17221,  Lockheed-Califomia 
Company,,  September  1963. 


Feasibility  Flight  Test  Evaluation  of  Outboard  W 


Fuselage  Fuel  Tank  (200  Gal.)  F/RF-104G 


Ions  and  External 


Characteristics  of  a .06  F-104G  Airplane  Eoxipped  with  Various  External 


Stores,  Report  LR-19699,  Lockheed-Califomia  Company, 

335.  F.  E.  Os berg,  Demonstration  Progress  Report  P-3A  Minelaying  Conflgurat 
Report  14582A  (Addm.  A),  Lockheed-Califomia  Company,  November  1962. 

336,  C.  E.  McGlothlin,  S-3A  Stability  and  Control  Investigation  Test  in  the 
Lockheed  8*  x 12*  Low  Speed  Wind  Tunnel,  LR  23,76?/LFL-L-306,  Lockheed 
California  Company, 


*»y  ii,  i i.i,  i;  it;  t)  inim  jii  .,jnm» 


337.  J.  D.  Boosa  et  al,  Armament  Characteristics  Report  for  A-7A  Aircraft, 
Report  2-51721/5R-1932,  LTV  Vought  Aeronautics  Division,  February  1965. 

338.  F,  J.  Regan  et  al,  Roll-Induced  Force  and  Moment.  Measurements  of  the 
M823  Research  Store,  NOLTR  58-195,  U.S.  Naval  Ordnance  Laboratory, 
ifcvemb'er  19S8. 


339.  V.  L.  Schermerhom  and  F.  J.  DeMeritte,  Wind  Tunnel  Testa  of  the  Navy 

Low- Drag  Bomb  at  Angles  of  Attack  up  to  70  Degrees  (u)t  HAWEPS  Report  7291, 
U.S.  Naval  Ordnance  Laboratory,  March  1961. 

340.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


3U1.  W.  H.  Miller  et  al,  Performance  Testa  of  the  F-4b  Airplane  - Second 
Interim  Report,  Report  FT-41R-66  (AD  49&7$b),  U.S.  Naval  Air  Test 
Center,  26  May  1966. 

342.  Estimated  Aerodynamic  Data  for  the  Design  of  the  F-100A  and  F-100C 
Airplanes,  Report  No.  NA-58-112,  Vol.  Ill,  North  American  Aviation.  Inc., 
16  November  1959. 

343.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATI.  (DUC),,  Eglin  Air  Force  Base,  Florida  32542. 


344.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


3^5.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


3^6.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 

3^7.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


348. 


The  title  of  this  document  is  available  to  qualified  agencies 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


upon 


\ 

f 

| 

1 


ji 


349.  E.  D.  Howes,  Jr.  and  T.  J.  Buna,  Data  Report  of  Series  5 CAL  Transonic 

Wind  Tunnel  Tests  of  the  l/l6  Scaleltodel  A2F-1  (installed  Stores  Phase)'; 


Report  Ho..  12B-WS-15,  Gruaman  Aircraft  Engineering  Corp. , 3 June  1959. 


133 


350.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Fglin  Air  Foi'ce  Base,  Florida  32542. 


351,  The  title  of  this  document  is  available  to  qualified  agencies  upon 
l'equest  to  AFATI,  (DUC),  liglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUG),  liglin  Air  Force  Base,  Florida  32542. 


R.  N.  Hopko,  Drag  Near  Zero  Lift  of  & l/7-Scale  Model  of  the  Corvalr 
B-58  External  Store  as  Measured  in  Free  Flight  Between  Mach  Numbers 


or  O.b  and  2,45)  RM  SL  55G22A,  National  Advisory  Comnittee  for  Aeronautics 
(Langley  Aero  Lab), 

M.  C.  Pinney,  Wind  Tunnel  Tests  of  a F-4d  % Scale  Model  with  the  AIM-4d 


Installation  in  the  McDonnell  Polysonic  Wind  Tunnel  - Series  III 


Volume  I-VII ) , Report  E211,  McDonnell  Aircraft  Corporation,  10  January 
revised  27  February  1967). 


B.  J.  Buchmueller,  Wind  Tunnel  Test  on  the  7.5%  Scale  Ft4k/M  Store 
Loads  Model  with  United  Kingdom  Multiple  Weapon  Stores  in  the  McDonnell 


s I (Volumes  I-IV),  Report  F 266,  McDonnell 

•Aircraft  Corporation , 20  January  1967  ( Revision  A-21  June  1967). 


M.  C.  Pinney,  Wind  Tunnel  Tests  of  an  F-4  7.5  Percent  Scale  Loads 


Model  with  the  AIM-4D  Installation  in  the  Me  Donnell  Ftolysonic  Wind 


Tunnel  - Series  III  (Volumes  I-X),  Report  E 443,  McDonnell  Aircraft 


Corporation,  1 April  1 
D.  L.  Miller,  Wind  Tunnel  Tests  on  the  7.5  Percent  F-4  Store  Loads 


Model  in  the  McDonnell  Polysonic  Wind  Tunnel,  Series  III  (Volumes  I-II 


Report  E470,  McDonnell  Aircraft  Corporation,  12  May  1 
E.  L.  Vankirk,  Wind  Tunnel  Tests  on  a 7.5  Percent  Scale  Model  F-4  With 


TFD  Finned  Stores  in  the  McDonnell  Polysonic  Wind  Tunnel,  Series  I 


Volumes  I and  II),  Report  G5ol,  McDonnell  Aircraft  Corporation, 

11  March  1969. 

E.  A.  Cluchey,  Wind  Tunnel  Tests  to  Determine  the  Drag  and  Stabilit 
Effects  of  AJ-168  Missiles  on  the  5 Percent  Scale  Model  F-4K  in  the 


McDonnell  Polysonic  Wind  Tunnel,  Series  III  (Volume  I-IV)  (U 
Rmport  E599>  McDonnell  Aircraft  Corporation,  15  June  1 

B.  J.  Buchmueller,  Wind  Tunnel  Tests  on  the  7.5  Percent  Scale  F-4 


Store  Loads  Model  in  the  McDonnell  Polysonic  Wind  Tunnel  for  Loads 


1 


j&m 


A 

361.  B.  J.  Buchmueller,  Wind  Tunnel  Teats  on  the  7.5  Percent  Scale  F-4  Store 
loads  Model  with  McDonnell  Supersonic  Multiple  Bomb  Racks  (SMBR)  in  the 
McDonnell  Polysonlc  Wind  Tunnel,  Series  I^Voluae  I-IV),  ReportE402, 


McDonnell  Aircraft  Corporation,  4 March 


362.  R.  W.  Arden,  Wind  Tunnel  Testa  on  .the  5 Percent  Scale  Model  F-4K/M 

Aircraft  with  Multiple  Stores  ;ln  the  McDonnell  Polysonlc  Wind  Tunnel- 
Series  IV  (Volumes  I and  II)  (u),  Report  f4l6,  McDonnell  Aircraft 
Corporation,  24  April  1967. 


363.  J.  D.  Mbssa,  Wind  Tunnel  Tests  of  an  F-4d  7.5  Percent  Scale  Model  with 
Conventional  Weapons  In  the  McDonnell  Douglas  Polyaonic  Wind  Tunnel  - 
Series  I (Volumes  I-IV),  Report  F634,  McDonnell  Aircraft  Corporation. 
24  August  1967. 


f 


> 

I 


364.  J.  D.  Mossa,  Wind  Tunnel  Testa  of  the  Red  Flame  II  Pod  on  the  7.5 
Percent  Scale  Model  F-4  Aircraft  in  the  McDonnell  Polyaonic  Wind  Tunnel  - 
Series  l7  Report  f6o2,  McDonnell  Aircraft  Corporation,  13  October  1967. 

365.  J.  E.  Gregoire,  Wind  Tunnel  Tests  on  the  7. 5#  F4c  Store  Loads  Model  in 
the  McDonnell  Polyaonic  Wind  Tunnel,  Series  III  (Volumes  I-XII), 

Report  a879>  McDonnell  Aircraft  Corporation,  31  January  1965  (revisions 
Mfty  1965  and  August  1965). 


366.  J.  E.  Gregoire,  Wind  Tunnel  Tests  on-  the  Five  Percent  Scale  Model  F-4d 

Aircraft  (With  Multiple  Weapons ) in  the  McDonnell  Polyaonic  Wind  Tunnel  - 
Series  V,  Report  F902,  McDonnell  Aircraft  Corporation,  11  March  I96Q. 


367.  E.  A.  Cluchey,  Wind  Tunnel  Tests  on  the,  7.5  Percent  Scale  F-4c/d  Store 
Loads  Model  with  Conventional  Weapons  Stores  in  the  McDonnell  Polysonlc 


Wind  Tunnel.-  Series  I (Volumes  I -III)  (u).  Report  E979.  McDonnell 
~ " 1 ir  196b. 


Aircraft  Corporation,  29  December 


368.  «J.  E.  Gregoire,  Wind  Tunnel  Tests  on  the  Five  Percent  Scale  Model  F-Up 
Aircraft  (With  Multiple  Weapons)  in  the  McDonnell  Polyaonic  Wind  Tunnel, 
Series  VI,  Report  F990,  McDonnell  Aircraft  Corporation.  11  March  19&8. 

369.  J.  A.  Dougherty,  Transonic  Tests,  on  the  7.5i  F-4b  Store  Loads  Model 
Conducted  in  the  McDonnell  Polysonlc  Wind  Tunnel,  Series  I (Volume's  I-m), 
Report  923-2,  McDonnell  Aircraft  Corporation,  February  1963. 


370.  J.  D.  Holmes,  Transonic  Tests  of  a 5%  Scale  F-101  ECM  Pod  Loads  Model 
in  the  MAC  Polysonlc  Wind  Tunnel  - Series  I,  Report  9406,  McDonnell 
Aircraft  Corporation,  February  1963.  1 


371,  Aircraft  Performance.  Stability,  and  Control  Test  in  the  Aerodynamic  ^ 

; wind  Tunnel  (4T),  AEDC  Test  No.  PC0114  ,(TC  129^.  Arnold  Engineering  j 

and  Development  Center,  December  1970.  1 


372.  D.  Williams,  Incremental  Drag  of  the  QJRC-160  Store  on  the  Outboard 
Wing  Pylons  with  4$0  Gallon  Fuel  Tanks  Installed  on  the  Inboard  Wing 
Pylons  of  the~F-103  Airplane,  Engineering  Flight  Report  71-2.-*.l  fnra  2870-3) 
Fairchild  Hiller/Republic  Aviation  Division.  29  April  1966. 


135 


C.  Dragowitz,  Estimated  Airloads  on  Pylon  Suspended  External  Stores  on 


the  F-105  Airplane,  EAR-414,  Fairchild  Hiller/Republic  Aviation  Division 
November  1957 . 


F.  Higgins,  Structural  Flight  Tests  of  F-105D  (D-10)  Airplane  M-117 
Bombs  on  Outboard  Pylons  plus  450  Gallon  Tanks  on  Inboard  Pylons'  - 


Store- 


Engineering  Flight  Report  lb2-II  (RAC  983),  Fairchild  Hiller /Republic 
Aviation  Corporation,  December  19o2. 


W.  Marzillier,  Structural  Flight  Test  of  F-105D  (D-10)  Airplane  with 


BUJ-1B  Firebombs  on  Outboard  Pylons  Plus  450  Gallon  Tanka  (Ehrptyj  on 
Inboard  Pylons  - Store-Pylon  Loads  During  Symmetrical  and  Unsymmetrical 


Maneuvers , Engineering  Flight  Report  162-1  (RAC  9o3),  Fairchild  Hiller 
Republic  Aviation  Corporation,  December  1962. 


J.  Stepsis,  Detachment  Four  External  Store  Program  No.  1 - Structural 


of  Single  and  Multiple  Carriage  Configurations  on 


the  F-105D  Airplane,  Engineering  Flight  Test  Report  No.  269  (RAC  1267-12) 
Fairchild  Hiller/ Republic  Aviaticn  Corporation,  April  1964. 

D.  Williams,  Incremental  Drag  of  Selected  Conventional  Stores  on  the 


Wing  Pylons  of  the  F-105B  Aircraft,  Engineering  Flight  Test  Report-202, 
Fairchild  Hiller/Republic  Aviation  Corporation,  September  1962. 


J.  Mihalo,  In-flight  Loads  Measured  on  the  Fuselage  Mounted  Multiple 


ector  Rack  During  Survey  and  Demonstration  Maneuvers  with 


lane  US 


Configuration  Mounted  on  Inboard  Multiple  Ejector  Racks, 


Engineering  Flight  Report  No.  252,  Fairchild  Hiller/Republic  Aviation 
Corporation,  August  1963. 

L.  Lipsius,  Transonic  Drag  Characteristics  of  a l/22-Scale  Model  of  the 
F-105D  Airplane  with  Various  External  M-43  Bomb  Configurations  Tested 


in  the  NASA  o-Ft.  Transonic  Pressure  Tunnel,  EAR 


Transonic  Drag  Characteristics  of  a 1/22-Scale 


105  with  Various  External  Store  Configurations  Tested  in 


the 'Cornell  Aeronautical  Laboratory,  o Ft.  Wind  Tunnel,  RAC  Report  No 
2016  (EAR-495  )*  Fairchild  HAuer /Republic  Aviation  Corp. , April  1964. 


J.  Stepsis,  Detachment  Four  External  Store 
Integrity  Testing  of  Single  and  Multiple  Car 


ram  No.  2 Structural 
tions  on 


Fairchild 


383v 

384. 

385. 

386. 

387. 

388. 

389. 

390. 

391. 

392. 

f 

393. 

394. 


The  title  of  this  document  is’  available  to  qualified  agencies  upon 
request  to  AFATL  (DLIC) , Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC) , Eglin  Air  Force  Base,  Florida  ,32542. 


The  title  of  this  document  is  available  to  qualified  agencies  -upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida'  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon  | 

request  to  AFATL  (DUC),  Eglin  Air  Force  Base,,  !Florida  32542.  * . I 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


Fhe  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542; 


FllghtMarmal  F/RF/t?-1Q4q  T,0.  1F-1Q4g- 13-34.  June  19?i  (Revieion). 

T.  S.  Weet,  Northrop  F-5A/B  Incremental  Store  Effect*  (Dreg,  Lift. 

Pitch  and  Store  Iflada),  AR-71-6,  Northrop  Corporation  Aircraft  Divialan. 
March  19?1. 

137 


*r**T 


4',  Report  No.  2-5971Q2R90  [HSWT  $61),  Chance  Vought  Corporation,  Aeronautics 
and  Missiles  Division-,  June  1962. 

3$6. v A-6  Aircraft  Stability , Data,  Engineeri.hg  Letter  ENG- AER-LTR/71-9  > 

Qrunman  Aerospace  Corporation,  June  1971  (Selected  Data), 
s 

397.  H.  Styne,  A-7E  Flight  Drag  Data  -Analysis , (Selected  Data),  LTV  Aerospace 
Corporation,  March  1971. 

398.  A.  K.  Chapman,,  et  al. , Performance  Data  for  the  TA- 4 F Airplane, 

DAC  33Q78,  Douglas  Aircraft  Company,,  Inc.,  August  1968. 

399*  F-105D  Performance  Report,  EAR  490,  Republic  Aviation  Corporation. 

400.  RA-5C  Performance  Report,  Report  No.  NR69H-2,  Columbus  Division  of 
North  American-Rockvell  Corporation. 

401.  J.  A.  Blackwell,  Jr.,  A Finite -Step  Method  for  Calculation  of  the 
Theoretical  Load  Distributions  for  Arbitra 


rr.iggtrmi 


HSWT  Test  No. 


384),  Report  No.  2-5971O/0R-8381,  LTV  Aerospace  Corporation  (VAD), 

July  1970. 

403.  D.  M.  Box,  Static  'Stability  Test  >on  the  .05  Scale  A-7D  Airplane  Model  with 


a Model  with  a Number  of  ECP-134R  Stores  Configurations -Third  Series 


Speed  Force,  Report  No,  2-59710/1R-8426.  LTV  Aerospace  Corporation, 
January  1971. 


4o4.  j.  K.  Quemsnn,  et.  al.,  Analysis  of  Wind  Tunnel  Tests  of  the  Effects  of 
Sparrow  II  and  Other  Stores  Mounted  on  the  XE&J-l  Airplane  (First  Series 


.02  Size  Model  at  Pt.  Mugu),  CVA  Report  9623,  LTV  Aerospace  Corporation 
February  1955. 


405.  D.  M.  Box,  et  al.,  Static  Stability  Test  on  the  .05  Scale  A-7D  Airplane 
Model  with  a Number  of  ECP-134R  Stores  Configurations  - Second  Series 


force  (HSWT  Test  389),  Report  2-59710/0R-8421,  LTV  Aerospace  Corporation, 
December  1970. 

406.  E.  E.  Covert  and  J.  R.  Van  Gaasbeek,  Survey  of  the  Literature  on  Aero- 
dynamic interference  at  Slightly  Supersonic  Speeds,  Technical  Report 
171,  Massachusetts  Institute  of  Technology,,  December  1970. 

407.  W,  C.  Heald,  "Test  and  Estimation  Techniques  for  Determination  of 
External  Store  Effects  on  Aircraft  Neutral  Point" , Technical  Paper 
presented  at  Aire raft -Stores  Compatibility  Symposium,  Wright-Patterson 
Air  Force  Base,  December  1971. 


40ft.  F.  K.  Goodwin,  et  al.,  "Method  of  Predicting  Loading  and  Trajectories 

of  Single  or  TER  or  ME*  Mounted  Stores  on  Swept-Wing  Aircraft",  Technical 
Paper  presented  at  Aircraft-Stores  Compatibility  Syxaposiun,  Wright- 
Patterson  Air  Force  Base,  December  1971  (AFFDL-TR-72-67,  Vol.  I -III) ; 

409.  P.  Marsden  and  A.  B.  Haines,  Aerodynamic  Loads  on  External  Stores:,. A 
Review  of  Experimental  Data  and  Methods  of  Prediction  (U),  A.R.A. 
feepsrt  Ho.  Jjor  R&M  Report  Ko.  3W)  Vol.  1 and  ii,  Aire: 

Association  Ltd,.,  Great  Britian,  November  1962. 


Lrcraft  Research 


410. 


411. 


412. 


413. 


4l4. 


415. 


416. 


417. 


4l8. 


F.  Dan  Fernandes,  "Theoretical  Prediction  of  Interference  Loading  on 
Aircraft  Stored  at  Subsonic  and  Supersonic  Speeds",  Technical  Paper  pre- 
sented at  Ninth  Navy  Aeroballistics  Synposim,  Applied  Physics  Laboratory, 
Johns-Hopkins  University,  Howard  County,  Maryland,  May  1972. 


Bodies 


F.  W.  Martin,  Cross-Flow  Corrected  Axiayinetrlo  Solution  for  Multiple 
Body  Interference,  Technical  Report  A^AxL-ffi-VT-lo^,  Air  force  Armament 
Laboratory,  Eglin  ATB,  August  1971. 

Willard  E.  Sumners,  Aerodynamic  Loads  Data  on  the  M-117  Bomb  in  the  Flow 
Field  of  the  Triple  Ejection  keck  at  kacb  Numbers  from  0.5  to  l7£ 

Agg.BE7g.3fl  (A!fA^lff-75-101),  (Bfl)  Araoia  !^^ring  a5r^lopB»ent 

Center,  Arnold  Air  Force  Station,  June  1972. 

F.  D.  Fernandes,  Theoretical  Prediction  of  Interference  Loading  on 
Aircraft  Stores,  Pari  ^I-Procrmiaiers  Manual,  IftASA  CR-ll2g65-3,  [Iff  2-26023) , 
HA3X  Langley  Research  Center  (General  Dynamics-Electro  Dynamic  Division), 
June  1972. 

■H 

B.  Jaffe  and  G.  V.  ...  Rao,  Study  of  Generalised  Safe -Launch  Bounds  for 
External  Stores  - Final  Report,  (Advance  Copy)  Aerodynamics  Laboratory, 
Naval  skips  Research  and  Development  Center  (G.  V.  R.  Rao  and  Associates), 
revised  20  October  1967. 

W.  J.  Monta,  Supersonic  Aerodynamic  Characteristics  of  y Alr-to-Alr 
Missile  Configuration  with  Cruciform  Wings  and  In-Linelteil  ControlsfU), 
KXBa  W-gg^ltecember  1#?.'  

V. 

C.  F.  Markarian  and  C.  M.  Martin,  Aircraft-Missile  Interference  Effects, 
Paper  presented  at  Seventh  U.S.  Navy  Symposium  on  Aeroballistics,  Naval 
Missile  Center,  Pt.  Mugu,  California,  7-9  June  1966. 

D.  A.  Jones  III,  Some  Aspects  of  the  Aircraft  Store  Separation  Problem, 

U.S,  Naval  Weapons  Laboratory,  N.  W.  L.  ‘Technical  Report  TR-2206,  September 

1968. 


419,  C.  B.  Mathews,  Evaluation  of  the  Conformal  Carriage  Concept  on  the 
and  Basic  Static  Longitudinal  Stability  of  tbie  F-4fe  11 
nasm^'  Tabor^ory FAR-BOT-Tfe’,  ’JvH y lgft. 


Performance 
Air  Pores  Armament 


XTrcraft, 


139 


J 


420.  E.  W.  Lorson,  The  Effects  of  External  Stores  cn  the  Longitudinal  Static 
Stability  of  Aircraft,  Department  of  Aeronautics,  USAF  Atademy,  DFAN  fR 


C.  L.  Turner,  Aerodynamic  Interference  Between  a Wing  and  a Store,  USAF 


Institute  of  Technology,  GA/MC/72-6,  June  1972. 


B,  Levenetz,  Variable  Geometry  Fuel  Tank,  Air  Force  Flight  Dynamics  Lab, 
Report  AFFDL-Tft-Yl-I4$ , becemDer  197I. 

J.  H.  Schwlndle , Compatibility;  Teat  of  the  LAU-68A/A  Rocket  Launcher  with 
the  F-100  Aircraft,  Armament  Development'  and  feat  Center,'  ADTC  Report 


G.  E.  Ziege,  Compatibility  Teat  of  the  BLU-27A/B  Unfinned  Firebomb  on  the 
F-4  Aircraft,  Armament  Development  and  feat  Center.  ADTC  Report  TR-7^-166 


T.  P.  Lutterbie,  Test  of  High  Density  Bombs  (BLU-58/B)  on  the  F-lll 
Alr craft,  Armament  bevelopmeni  and  lest  Center,  ADTC  Report  TR-71-^ 
April  1^71. 


J.  F.  Reagan,  Exterior  Ballistic  Analysis  of  General  Purpose  Bomb  Mark 
84  Assembled  with  l4-lp,ch  Suspension  Adapter,  Naval  Weapons  Laboratory , 
cal  Report  ¥R-247£,  Oc toiler  l<jy2. 


G,  S.  Wheat,  Exterior  Ballistics  Analysis  of  Boob  Mark  82/snakeye/Unretarted 
Naval  WeaponsTaWatory,  jWt  Technical  Report  fR-2520,  June  197I.  ' 

R.  E.  Davis,  Longitudinal  Static  Stability  and  Drag  Characteristics  of 
A-7D  and  F-4E  Aircraft  with  Various  External  store  Configurations  at 


April  1971. 


ngineerlng  suid  Development  Center,  Repo 


R.  H,  Roberts,  Separation  Characteristics  of  the  Tactical  Fighter  Attack 
Flare  from  the  F-4C 


at  Mach  Numbers  from  0.5  to 


neeru 


ejit  Center,  Repor 


aa asMEEB^ai 


Arnold  Engineering 
January  1970. 


431.  D.  K.  Smith,  Longitudinal  Static  Stability  and  Drag  Characteristics  of  F-4D 


Aircraft  with  Various  External  Store  Confiroxationisat  Transonic  Speeds 


nt  center,  Report  AEDC  TR-71-162,  Augus 

1971. 


432.  Ri  E,  Smith  , Prediction  of  Store  Separation  Motion  Using  Initial  Captive 
Loads,  Naval  Weapons  denier,  Report  rofti  TP  5 2fJ.,  October 1971. 


^-0 


433*  J.  Weber  and  M.  G.  Joyce,  Interference  Problems  on  Wing "Fuselage  Combin- 
ations* Part  I-I  Symmetrical  Inswept  Wing  at  2ero  Incidence  Attached  to" 
a dyclindrical  Fuselage  at  fcero  Incidence  in  Ml  awing  position,  RAfc! 
Technical  keport  7£17§,  August  1971. 


434.  W.  D.  Bauer  and  R.  E.  Detrick,  Developmental  and  Demonstration  Testing  of 
A-7  Aircraft  Having  the  TF  30-P-468  Engine  I na tailed,  Naval  Armament  Teat 
Center,  KaKj  Report  flP«109R-Vl,  December  1971. 

435.  F.  C.  Hood,  D.  0.  Gobert  and  C.P.  Winters,  F-111E  Flying  Qualitiee  Tests, 
Air  Force  Flight  Test  Center,  Edwards  AFB,  Report  AFTTC-^R-72-44, 

November  1972. 


436.  G.  F.  Rhodes,  Strength  Analysis  Report  Production  Engineered  SUU-lU/A 
Dispenser,  Aerojet-General  Corp. , Report  0^lB-6l(01)ER,  Wovemier  i'9o4. 

437.  P.  Rubin,  Aircraft/Munition  Compatibility  Data  Report  onCBU-60/A  Air- 
craft  Dispenser  and  Bomb,  Aerojet, -general  dorp. , Report  1306-01  (66)ER, 
June  1969 . 


+38.  W.  K.  Shortridge, 


Analysis  on 

15(11  m; 


bridge,  Summary  Repprt  of  Wind  funnel  Tests  and  Aerodynamic 
in  SUU-WA  Bomo  ft  1 spenser , Aerojet-General  Corp.,  Report  1^78- 
Warch  1970. 


1 


439.  W.  E.  Sumners,  Separation  Trajectories  for  the  SUU-^Ib/b  Store  from  the 
F-4C  Aircraft,  Arnold  Engineering  and  bevelopment  Center*  Report 

June  1972. 

440.  J.  Kukainis,  Separation  Characteristics  of  the  ALE-38  Chaff  Dispenser 
from  the  F-4c  and  F-4e  Aircraft,  Arnold  Engineering  and  Development 
denier,  Report  AjA)C-tR-72-84','  June  197r2. 

441.  J.  Kukainis,  Separation  Characteristics  of  the  LAU-68  A/A  Rocket  Launcher 
from  the  F-105  Aircraft,  Arnold  Engineering  and  Development  Center,  Report 
AfiDC-VR-^-l^y,  September  1972. 

442.  D.  W.  Hill,  Jr.,  Aerodynamic  Loads  on  Four  External  Stores  in  the 
Carriage  Position  on  ine  F-4c  Aircraft  at  Mach  Numbers  from  0.7  io  1.2, 
Arnold  Engineering  and  bevelopment  Center,'  Report  AEbC-Hlfe-71-71,  April 
1971. 

443.  J.  B.  Carman,  Separation  Characteristics  of  the  ASP  Dispenser  Munition 
from  the  F-4C  Aircraft  at  Mach  Numbers  from  ,6b  to  1.2,  Arnold  Engineering 
and  Development  Cenier,  Report  Xft)C-Ttt-72-d,  January  1972. 

444.  R.  D,  Herron,  Aerodynamic  Development  Program  for  an  Advanced  Tactical 
Rocket  Launcher^  Arnold  Engineering  and  l)evelopment  denier;  Report 

m r.TR^yg-7g;"June  1972. 

445.  R.  W,  Butler,  Evaluation  of^SAGMI  and  HAST  Airloads  at  the  F»4c  Center- 
line  Carriage  position  for  Subsonic  and  Transonic  Mach  lumbers.  Arnold 
Ingineering  and  bevelopment  Centers  Report  Akbc-TR-72-44,  March  1972. 


>* 


446. 


447. 


448. 


449. 

450. 

451. 

452. 

453. 

454. 

455. 

456. 

457. 

458. 


R,  H.  Roberts,  Flow-Field  Characteristics  and  Aerodynamic  Loads  on 
External  Stores  Near  the  Fuselage  and  Wing  Pylon  Positions  of  a Swept - 
.gSSTKK  lage  Model  at  Mach  lumbers  of*  6.46  and  6.V6  -phase  IV,  Arnold 
Engineering  and  Development  Center,  Report  AedG-Tr-VI-268,  October  1971. 


W.  E,  White  and  D,  A.  McLanahan,  Store  and  Pylon  Loads  Test  of  a l/2 
Scale  Model  of  the  F-111A  Aircraft  at  transonic  Mach  Ihrabers,  Arnold 
'Engineering  and  Development  Center,  Report  AEDC-TR-71-7,  January  1971. 


R.  H.  Roberts,  Flow-Field  Characteristics  and  Aerodynamic  Loads  on 
External  Stores  near  the  Fnaelagc  and  Wing"  PylonPoBltiona  of  a Swcpt- 
Model  at  Mack  Wumocra  0.40  and  0.70’-  phase  III.,  Arnold 


S Fuselage  

leering  and  Development  Center,  Report  AEibC -^-71-73,  April  1971* 


F.  D.  Fernandes,  "Prediction  of  Interference  Loading  on  Aircraft  Stores 
at  Supersonic  Speeds",  Journal  of  Aircraft,  Vol.  8,  No.  8,  August  1971. 

W.  N.  MacDemott  and  P.  W.  Johnson,  Calculation  of  Forces  on  Aircraft 
Stores , Located  in  Disturbed  Flow  Fi  elds  for  Application  in  Store  Separa- 
tion Prediction,  Arnold  •Engineering  and  ijevelorment  Center,  Report 
aERT: ffiu7T-T857  November  1971. 

Capt.  L.  C.  Conyers.*,  L.  Mahood,  and  B.  Levenetz,  "Variabel  Geometry 
External  Fuel  Tanks,"  AIAA  Paper  No.  71-395  presented  at  aAs/AIAA 
Variable  Geometry  arid  Expandable  Structures  Conference,  Anaheim, 
cklifomia,  April  21-23,  1971. 

W.  R.  Chadwick,  "The  Application  of  Non-Planar  Lifting  Surface'  Theory  to 
the  Calculation  of  External-Store  Loads",  AIAA  Paper  No.  72-971  presented 
at  AIAA  2nd.  Atmospheric  Flight  Mechanics  Conference,  Palp  Alto, 
California,  September  11-13,  1972. 


Leveile  Mahood,  "Integral  Variable  Geometry  Fuel  Tankage",  AIAA  Paper  No. 
71-763  presented'  at  AIAA  3rd.  Aircraft  Design  and  Operations  Meeting, 
Seattle,  Washington,  July  12-14,  1971. 

The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  t.o  AFATL  (DLJC),  liglin  Air  Force  Base,  Florida  32542. 

W.  S.  Thomas,  The  David  Taylor  Model  Basin  7-  By  10-Foot  Transonic  Wind 
Tunnel  Facility,  David  Taylor  MSodel  Basin  Aerodynamics  Laboratory,  Aero 
Report  985,  July  i960. 

F.  D.  Fernandes,  Theoretical  Prediction  of  Interference  Loading! on  Air- 
craft Stores,  NAS A CR-11  ^06^-2, . June  1972. 

W.  E,  Grahaoe  and  J.  R.  Stevens,  Compilation  of  External  Store  Drag, 
Northrop  NDRAIR,  Report  NOR  67-25t>  January  1$>8. 

0,  J,  D'itoato  and  J.  A.  Engelland,  Preliminary  Design  Report  of  the  F-101B 
HAST  Compatibility  Program,  Beech  Aircraft  (5 onpany,  Report  No.  1070fe$44 
HER,  January  1573.' 

S 142  - , 


459*  J.  Kelly,  Production  Data  Package  150  Gallon  External  Fuel  Tank,  Naval 
Air  Development  Center,  Report  NAtXi -7203l-V¥ , March  i£Y2. 

460.  E.  W.  r'alkovski,  Subsonic  Aerodynamic  Characteristics  of  an  l8jt  Scale 
Model  of  the  M117  75^ -LB  Bomb  with  Folding  Fins,  Engineering  Sciences 
laboratory  Pic&tinny  Arsenal1,  Technical  Report  4096,  December  1970. 

461.  D.  0.  Gobert  and  Maj.  L.  D.  Fortner,  Military  Evaluation  (Flying  Qualities) 
of  the  A-7D  with  Expanded  Aft  Center  of  Gravity  Limits,  USAF  Flight  'fest 
Center,  Substantiating  Document  No.  71-8,  April  i^?i. 

462.  'Ilio  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC) , Eglin  Air  Force  Base,  Florida  32542. 


463.  F.  E.  West,  Jr.  et  al.,  Effect  of  Forebody  Modifications  on  the  Aero- 
dynamic Characteristics  0?  a simulated  AircraiH  store  at  Mach  Numbers 
Tran  6.5  to  I.I7,  David  Baylor  Model  Basin  Aerodynamics  Laboratory,  Aero 
Report,  il63,  March  1966. 

464.  R.  M.  Sadler,  External  Stores  Separation  under  Subsonic  Conditions  Phase 
II  - Part  I,  Northwestern  University  Aerial  Measurements  Laboratory,  Memo 
331,  April  1961. 

465.  R.  E.  Davis  a- id  R,  W,  Crovl,  Transonic  Separation  Characteristics  of  600- 
Gal.  Fuel  Tanks  from  F-lll  Aircraft,  Arnold  Engineering  and  Development 
denter,  Report  AJiDC-^R-  TS-W,  March  1970. 

466.  J.  L.  Downs,  SUU-46/A  Supersonic  High  Density  Bomb  Pod  Yaw  Brace  Design 
and  Structural  Analysis,  Air  Force  Armament  Laboratory,  Report  AFATL-TR- 
TI^Tehruary Wt 

467.  ITie  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  fDLJC),  F.glin  Air  Force  Base,  Florida  32542. 

468.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


469.  0.  J.  D’Amato,  Final  Design  Report  of  the  F-IOIB/HAST  Compatibility 
Program,  Beech  Aircraft  Corporation,  Report  l0'/0E365  mKr,  April  1973. 

470.  J.  V.  Haldy,  Low  3peed  Wind  Tunnel  Tests  of  a .45  Scale  Model  of  the 
Beech  Aircraft  Corporation  Model  168^  Vehicle  Volume  T of  II,  General 
Uywunics  Convair  Division.  Report  GbLSlf  61V,  December  I573T 

471.  J.  E.  Moore,  Summary  of  the  Aerodynamic  Characteristics  of  the  HAST  Target 

Missile  Obtained  from  AEDC  wind  (tunnel  tests.  Beech  Aircraft  Corporation. 
R^rtTOTra^  mr September  1571. 


lli  3 


472.  J.  V.  Onaott  and  W.  J.  Werback,  Computation  of  Captive  Flight  Loads  on 
Air-Carried  Weapons,  Naval  Weapons  Center,  Report  NWC  Tp  £*35,  September 


4?3.  J.  E.  Moore,  Suninary  of  the  Aerodynamic  Charyterlatica  of  the  HAST 

Target  Missile,  Beech  Aircraft  Corporation,  Report  1075e340  MlER,  January 


474.  External  Fuel  and  Special  Purpose  Stores,  Sargent-Fletcher  Company . 


475.  J.  D.  Woodward,  Incremental  Drag  Measurements  of  External  Stub  pylon  and 


Stores,  The  Boeing  Company,  Airplane  Division,  Report  D3-6935,  February 

19557 


476.  D.  Sutcliffe,  T.  Waldeck,  and  G.  E.  Hudson,  Aerodynamic  Characteristics 
of  the  External  AGM-69A  Missile  Installation  on  the  B-5 


ng  Company,  Wichita  Division,  Report  D 


nm  wmwmmkix 


*+77.  The  title  o£  this  document  available  to  qualified',  agencies  upon 
request  to  AFATL  (DLJC),  Eglm  Air  Force  Base,  Florida  32542, 

478.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),-  Eglin  Air  Force  Base,  Florida  32542. 

479*  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


480.  e.  G.  Allee,  Jr.,  Separation  Characteristics  of  Various  Stores  Whe 


Released  from  a Vertical  or  Multiple  Election  Rack  Mounted  on  F-4C 


and  A-7D  Aircraft  at  Mach  Numbers  from  0.54  to  0.95.  Arnbld  Engineering 
and  Development  Center,  Report  AEDC-TR-70-112 , May  1970. 


48l.  W.  E.  White,  Investigation  of  the  Static  Stability  and  Store  Separatio 


Characteristics  of. the  Sandpiper  Target  Missile  at  Transonic  Mach 


Numbers . Arnold  Engineering  and  Development  Center,  Report  AEDC-TR-70t97> 
May  1970. 


482.  E.  A.  Price,  Jr.,  Wind  Tunnel  Studies  of  the  A/B  45Y-4  Spray  Tank 


Separation  Characteristics  from  the  Left  Outboard 


Aircraft , Arnold  Engineering  and  Development  Center,  Report  AEDC- 
TR-68-185,  August  1968. 


483*  J.  KukainiB,  Wind  Tunnel  Tests  to  Determine  the  Separation  Characteristics 
of  the  Tactical  Fighter  Dispenser  When  Elected  from  the  F-105  Aircraft , 


Arnold  Engineering  and  Development  Center,  Report  AEDC-TR-68-179', 
September  1968. 


I 


144 


•ujib  ii  uu . • . i 


484.  W.  J.  Bonnie,  et  al.,  Model  F/RF-4B-C  Aerodynamic  Derivatives. 

McDonnell  Aircraft  Corporation,  Report  9^2,  February  19^4.’ 

485*  D.  E.  Drake  and  R.  E.  Watzke,  Model  TA-4B  Estimated  Flying  Qualities, 
Douglas  Aircraft  Corporation,  Report  LB-3i9§l'»  August  19o7 • 

486.  C.  F.  Anderson,  S-3A  Aerodynamic  Stability  and  Control  and  Flying 

Qualities  Report , Lockheed-California  Compaqy,  Report  LR23^2-3. Vlarch 
19T0. 

487*  Ju.  M.  Evans,  S-3A  Basic  Data  Report,  Lockheed-California  Company, 

Report  LR24T2^,  October  1971. 

488.  C.  L.  Hendrickson,  F-111A  Category  II  Performance  Evaluation,  Air 
Force  Flight  Test  Center,  Report  FTC-TR-72-5^ » February  1973* 

489*  B.  M.  Ryan,  Analytical  Techniques  for  the  Determination  of  Flow 
Fields  About  Aircraft-Store  Combinations,  Naval  Weapons  Center, 

Technical  Note  Uof)l-1^7 , April  1973.  ' 

490.  J.  C.  Orwat,  Weapon  Delivery  Evaluation  of  an  F-4C  Aircraft  vith  A 
High-Gain  Adaptive  Control  Augmentation  System,  Air  Force  Flight 
Test  Center,  Report  FTC-TR-71-35,  August  1971. 

491 . J . R . Myers , Separation  Characteristics  of  the  &-57  Bomb  from  the 
F-4C  Aircraft  Equipped~with  ECM  Pods  at  Mach  Numbers  from  Q.do5 

to  1.3,  Arnold  Engineering  and  Development  Center,  Report  AEDC-TR-72-93, 
June  1972. 

492.  A.  C.  Mansfield,  Separation  Characteristics  of  the  Pave  Storm. 1 
and  II  from  the  F-^C  Aircraft  ait  Mach  Numbers  from  0.50  to  0.95, 

Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-179 » 

September  1971. 

493.  R.  W.  Butler,  Separation  Characteristics  of  the  M-117  GxPx,  MK-82GP, 
MK-82SE,  and  CBU-2^B/B  Stores  from  the  A-7D  Aircraft  at  Mach  Numbers 
from  0.735  to  0.95.  Arnold  Engineering  Development  Center,  Report 
AEDC-TR-71-12,  January  1971. 

494.  J.  E.  Brunk,  Aerodynamic  Dispersion  Techniques.  Air  Force  Armament 
Laboratory,  Report  AFATL-TR-70-123 , November  1970. 

495*  D.  Hill,  *r.,  Investigation  of  the  Separation  Characteristics  of 

Various  Stores  .'rom  the  A-7D  Aircraft  at  Mach  Numbers  from  0.34  to 
0.95.  Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-188, 
September  197 i. 

496.  E.  J.  Helin,  Aerodynamic  Data  for  Structural  Design,  Lockheed- 
California  Company,  Report  LR2b(>&7,  September  1971. 

497.  J.  D.  Boosa,  et  al.,  Armament  Characteristics  Report  for  A-7D  Aircraft. 
LTV  Aerospace  Corporation,  Vought  Aeronautics  Division,  Report 
2-51721/9R-8246,  March  1969. 


" 1 ?-!!!' WWJB 


! 

t 

t 


r '■ 


f 


145 


1»90.  E.  C.  Rooney i Development  of  Techniques  to  Measure  In-Flight  Drag 
of  a U.S.  Navy  Fighter  Airplane  and  Correlation  of  Flight  Measured 
Drag  with  Wind  ’funnel  Data.  Paper  presented  at  AGARD  Fluid  Dynamics 
Panel,  Izmir,  Turkey,  April  1973. 

1»99*  C.  F.  Anderson  and  J.  R.  Henson,  Aerodynamic  Characteristics  of 

Several  Bluff  Bodies  of  Revolution  at  Mach  Numbers  from  0.6  to  1.5. 
Arnold  Engineering  Development  Center, ' Report  AEDC-TR-71-130 , July 
1971. 

500.  J.  Kukainis,  Separation  Characteristics  of  the  Suu-51/B  From  the 
:F-1*C  Aircraft.  Arnold  Engineering  Development  Center,  AEDC-TR-Yl-129 , 
July  ■'971.  . 

501.  J.  M.  WhoriCi  Aerodynamic  Characteristics  of  a Fluidic-Controlled 
Anti-Tank  Missile  with  Curved  Fins  at  Mach  Numbers  from  0.2  to  1.3, 
Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-116, 

July  1971. 

502.  J.  Kukainis,  Separation  Characteristics  of  Six  Stores  from  the  A-7D 
Aircraft  at  Mach  Numbers  from  0.35  to  0.95.  Arnold  Engineering  De- 
velopment Center,  AEDC-TR-70-232,  October  1970. 

503.  F.  K.  Hube,  Aerodynamic  Characteristics  of  a Fluidic-Controlled 
Anti-Tank  Missile  at  Mach  Numbera  from  2.0  to  3.0.  Arnold  Engineering 

'Development  Center,  AEDC-TR-71-1 58,  August  1971. 

50U.  W.  E.  Summers,  Effects  of  Variations  in  Triple-E.lection-Rack- 

Fairing  Geometry  on  Separation  Characteristics  of  Two  Stores  from 
the  F-UC  Aircraft.  Arnold  Engineering  Development  Center.  AEDC- 
TR-72-197,  December  1972. 

505*  A.  G.  Ryman  and  R.  E.  Palmer,  Jr.,  Category  II  Performance  and 
Qualitative  Stability  and  ..Control  Tests  of  the  0-2A  Aircraft. 

Air  Force  Flight  Test  Center,  Report  FTC-TR-68-15,  February” 1969 . 

506.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


507.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


508.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,.  Florida  32542. 


1U6 


509 • The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


510.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC) , Eglin  Air  Force  Base,  Florida  32542. 


511.  D.  K.  Smith,  Static  Stability  and  Drag  Characteristics  of  the  All- 
Altitude  Spin-Projected' Munition  at  Mach  Numbers  from  0.5  to  1.2, 

Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-230, 

October  1971. 

512.  R.  A.  Paulk,  Separation  Characteristics  of- the  Redesigned  LAU-61/A 
Rocket  Launcher  from  the  F-^C  Aircraft  at  Mach  Numbers  from  0.53  to 
o'. 9V.  Arnold  Engineering  Development  Center.  Report  AEDC-TR-7 2-47 . 

March  1972, 

513.  R.  H.  Roberts,  Separation  Characteristics  of  Several  External  Stores 
from  the  A-7D  Aircraft  at  Mach  Numbers  from  0.325  to  0.95,  Arnold 
Engineering  Development  Center,  Report  AEDC-TRt72-95,  July  1972. 

511*.  R*  E.  Dix,  A Review  of  Methods  of  Measuring  Aerodynamic  Forces  dnd 

Moments  Acting  on  Captive  Stores  in  Wind  Tunnel  Testa.  Arnold  Engineer- 
ing Development  Center,  Report  AEDC-TR-7 2-108,  August  1972. 

515*  J.  M.  Whoric , Aerodynamic  Characteristics  of  Several  Low  Aspect 
Ratio  Stabilizer  Fins  at  Mach  Numbers  from  0.8  to  1.3.  Arnold 
Engineering  Development  Center,  Report  AEDC-TR-7 2-1^ 3 , September  1972. 

516.  R.  A.  Paulk,  Static  Stability  Characteristics  of  the  Pave  Rock 

2.75-Inch-Diameter  Rocket  with  Biconic  and  Ogive  Hoses  at  Mach  Numbers 
from  0.3  to  2.0,  Arnold  Engineering  Development  Center,  Report  AEDC- 
TR-73-1,  January  1973. 

517*  D.  W.  Hill,  Jr.,  Separation  Trajectories  of  Various  Munitions  When 
Released  from  the  A-7D  Aircraft  at  Mach  Numbers  from  0.33  to  0.95. 
Arnold  Engineering  Development  Center,  Report  AEDC-TR-7 3-37 , February 
1973. 

518.  S.  C.  Korn,  Use  of  the  Flow  Angularity  Technique  for  Predicting 

Store  Separation  Trajectories,'  Air  Force  Armament  Laboratory,  Report 
AFATL-TR-71-1^0,  October  1971. 

519  • E.  S.  Sears,  An  Empirical  Method  for  Predicting  Aerodynamic  Coef- 
ficients for  Pro.lectileB  - Drag  Coefficient.  Air  Force  Armament 
Laboratory,  AFATL-TR-72-173 , August  1972. 

520.  L.  A.  Trobaugh,  Performance  Comparison  of  Two  Interim  Conformal 

Carriage  Systems  on  Three  Navy  Combat  Aircraft.  Naval  Ship  Research 
and  Development  Center,  Report  Technical  Note  AL-278,  November  1972. 


P.  Lehner,  Wind 

of  a 600-Gal  Fuel  Tank  and  Pylon  from  the  FB-111  Aircraft.  Arnold 
Engineering  Development  Center,  Report  AEDC-TR-69-^ 5 , February  1969* 

522.  D.  K.  Staith,  Pressure  Distributions  and  Force  and  Moment  Coefficients 
for  Several  Configurations  of  the  RAM  Air  Decelerator  Stabilized 
Munition  at  Mach  Numbers  from  0.2  to  1.2,  Arnold  Engineering  De- 
velopment Center,  Report  AEDC-TR-73-27 » February  1973. 

523*  R*  W.  Butler,  Separation  Characteristics  of  the  LAU-68A/A  Rocket 

Launcher  from  the  F-UC  and  F-He  Aircraft  at  Mach  Numbers  from  0V37  to 


0.90.  Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-136, 
July  1971. 

52U.  S.  C.  Korn,  A Parametric  Study  of  the  Effects  of  Static  Margin 


board  Triple  E.lector  Rack  Stations  on  F-4C  Aircraft.  Air  Force 


Armament  Laboratory,  Report  AFATL-TR-7I-60 , June  1971. 

525.  R*  M.  Rogers,  Aerodynamic  Characteristics  of  Several  Bluff  Bo 


Configurations  at  Subsonic  and  Transonic  Mach  Numbers.  Air  Force 
Armament  Laboratory,  Report  AFATL-TR-72-25,  February  1972. 

526.  S.  C.  Korn,  Validation  and  Expansion  of  the  Flow  Angularity  Technique 


for  Predicting  Separation  Trajectories.  Air  Force  Armament  Laboratory 
Report  AFATL-TR-7 2-184,  September  1972. 

527.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


528.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


529*  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


530.  C.  B.  Mathews,  Evaluation  of  the  Conformal  Carriage  Concept  on  the 


Performance  and  Basic  Static  Longitudinal  Stability  of  the  F-4E 


Aircraft . Air  Force  Armament  Laboratory,  Report  AFATL-TR-71-7 
July  1971* 

W.  E.  Summers,  Separation  Trajectories  for  the  SUU-51B/B  Store 


From  the  F-4C  Aircraft,  Arnold  Engineering  Development  Center 


Report  AEDC-TR-72-91,  June  1972 


r, $ 


V 


Xi 


{ j 

i ^ 


t 


t > 


<***»  1 


r 


< 


r 


i 

i 


532.  J.  C.  Donaldson,  Wind  Tunnel  Investigation  of  Aerodynamic  Loads  on  i 

Weapons  Separated  from  Carriage  Under  the*  Wing  of  a Tactical  Fighter 
Aircraft  at  Supersonic  SpeedB , Arnold  Engineering  Development  Center,, 
AEDC-TR-73-93,  June  1973- 

533*  H.  Kaupp,  Static  Stability  and  Control  Characteristics  of  BQM-3kF 
Aerial  Target  with  Large  Wing-Tip  Pods  at  Transonic  Mach  Numbers. 

Arnold  Engineering  Development  Center,  AEDC-TR-72-31 , March  1972,  _ 

53^.  D.  W.  Hill,  Jr.,  Aerodynamic  Loads  on  Four  External  Stores  in  the 
Carriage  Position  on  thdF-^C  Aircraft  at  Madh  Numbers  from  0.70 
to  1.2,  Arnold  Engineering  and  Development  Center,  Report  AEDC- 
TR-71-71. 

i 

53 5 • E.  M.  Friedman,  et  al.,  'Static  Aerodynamic  Characteristics  of  a One- 

Third  Scale  Model  of  the  SUU~7a/a  Aircraft  External  Store,  Picatinav  j 

Arsenal,  Technical  Memorandum  1451,  June  196k.  ? 1 

i 

i 

536.  R.  C.  Crane  and  S.  R.  Boyd,  Volume  I of  II  F-111D  Category  II  Per-  j 

f or  mane  e Tests,  Air  Force  Flight'  Test  Center,  Report  FTC-TR-72-3?," 

September,  1972. 

537*  D.  W.  Hill,  Jr.,  Separation  Trajectories  of  Modular  Weapon  Stores 

with  Various  Hose  and  Tail  Geometries  from  the  F-kC  Aircraft.  Arnold 
Engineering  Development  Center,  Report  AEDC-TR-7 2-182,  December  1972. 

538.  W.  E.  Summers,  Separation  Characteristics  of  Six  Stores  from  the 

A-7D  Aircraft  at  Mach  Numbers  from  0.325  to  0.'8lk,  Arnold  Engineering 
Development  Center,  Report  AEDC-TR-7 2-14^,  October  1972. 

539*  P«  R*  Gord,  Experimental  Test  Results  and  Comparisons  with  Simple 
Theory  for  the  FDL-6C  Configuration  at  SubBonic  Mach ’Numbers,  Air 
Force  Flight  Dynamics  Laboratory,  AFFDL-TR-71-2,  August  1971- 

5k0.  V.  E.  Studvell,  Aerodynamic  Compatibility  of  the  Advanced  Tactical 
Rocket  Launcher  on  ’the  F-k  Aircraft,  Air  Force  Armament  Laboratory,, 

Report  AFATL-TR-7 l-8l , July  1971. 

5kl.  D.  W.  Hill,  Jr.,  Separation  Characteristics  of  the  M-117  Retarded 
Bomb,  Finned  BLU-IC/3  Bomb,  and  SUU-k2/A  Dispenser  from  the  A-7D~ 

Aircraft  at  Mach  Numbers  from  0.33  to  0.95.  Arnold  Engineering 
Development  Center,  Report  AEDC-TR-71-261 , December  1971. 

5k2.  D.  Hill,  Jr.,  Separation  Characteristics  of  Various  Stores  from  the 
A-7D  Aircraft  at  Mach  Numbers  from  0.33  to  0.91,Arnold  Engineering 
Development  Center,  Report  AEDC-TR-71-93,  May  1971* 

5k3.  W.  E.  Summers,  Aerodynamic  Loads  Survey  Data  on  the  AGM-69A  Missile 

in  the  Vicinity  of  the  Weapon  Bays  of  the  B-l  Air  Vehicle  at  Transonic 
Speeds,  Arnold  Engineering  Development  Center.  Report  AH3C-TR-71-206. 

October  1971* 


\ 


lk9 


t 


IP 


5U’4.  A.  C.  Mansfield,  Separation  Characteristics  of  the  LAU-69/A  Rocket 
Launcher  from  the  F-^C  Aircraft  at  Mach  Numbers  from  0.29  to  0.78, 
Arnold  Engineering  Development  Center,  Report  AEDC-TR-T1-228,  **" 

October  1971 . 

J.  M.  Whoric,  Captive-Trajectory  Store-Separation  Characteristics 
of  the  SUU-51/B  with  Modified  Tail  Fins  from  the  F-UC  -Aircraft, 
Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-222 , 
October  1971. 

5^6.  J.  R.  ftyers,  Separation  Characteristics  of  the  MK-20  (Rockeye) 
Lasel-Guided  Dispenser  Munition  from  the  F-frC  Aircraft  at  Mach 
Numbers  from  0.66  to- 0.90,  Arnold  Engineering  Development  Center, 
Report  AEDC-TR-?  1-167,  August  1971. 

5l»7.  P.  T.  Eaton  and  C.  S.  Svinney,  Incremental  Lift  and  Drag  of  an 

External  Aircraft-Phase  I,  David  Tailor  Model  Basin,  Report  AL20, 
July  1969.  ~ < 

5U8.  D.  K.  Smith  and  R.  C.  German,  Aerodynamic  Characteristics  of  Low 
Aspect  Ratio  Fins  at  {'tech  Numbers  from  0,80  to  1.30,  Arnold 
•Engineering  Development  Center,  Report  AEDC-TR-71-7^ , April 
1971. 

5*»9.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
irequest  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 

550.  E.  E.  Covert,  On  the  Definition  of  a Safe  Separation  Criteria  for 
External  Stores  and  Pilot  Escape  Capsules,  Massachusetts  Institute 
of  Technology  Aerophysics  Laboratory,  Technical  Report  163, 
December  1969. 

551.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


552.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


553.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


150 


J 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 

R.  H.  Roberts,,  Separation  Characteristics  of  the  SUU-51  Laser-Guided 
Dispenser  Munition  from  ytie  F-Vc  Aircraft  {u)t  Arnold  Engineering 
Development  Center,  August  1971. 

D.  K.  Smith,  Wind  Tunnel  Investigation  of  the  Two-Dimensional  Airfoil 
with  Pylon-Mounted  Stores  at  Mach  Numbers  from  0.7  to  0.95.  Arnold 
Engineering  Development  Center,  Report  AEDC-TR-73-71 , April  1973. 

L.  Ray  and  H.  Coe,  Model  F-Lj  (Min-Mod)  Performance  Data  and  Substan- 
tiation, McDonnell  Ai re r aft  Corporati on , Report  G(&9 ~ November  1968 . 

Ihe  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUC),  Eglin  Air  Force  Base,  Florida  32542. 


D.  Daniels,  Effect  of  Rack  Angle  on  the  Initial  Launch  Disturbance 
of  the  Navy  Low  Drag  Bomb  Separated  from  an  A-7  Aircraft  t Naval 
Weapons  Laboratory  , Report  TR-2U&ii,  October  1970.  " 

L.  E.  Fraenkel,  The  Theoretical  Wave  Drag  of  Some  Bodies  of  Revolution, 
Ministry  of  Supply,  Aeronautical  Research  Council,  Report  R&M 
No.  28142,  May  1951. 

The  title  of  this  document  is  available  to  qualified  agencies,  upon 
request  to  AFATlj,  (DUC),  Eglin  Air  Force  Base,  Florida  32542.. 


G.  T.  Purse!,  AGM-12B  Missile  Compatibility  vith  the  P-3  Aircraft, 
Naval  Missile  Center,  Report  NMC-TM-65~^3»  August  19^5. 

W.  E.  Summers,  Separation  Characteristics  of  the  Black  Crov  Pod 
from  the  F— Uc  and  F-hE  Aircraft  at  Mach  Numbers  from  0.37  to  0.90 « 
Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-121 > 

June  1971. 

L.  L.  Galigher,  Separation  Characteristics  of  the  SUU-Ll  Dispenser 
from  the  F— UC  Aircraft  at  Mach  Numbers  from  0.5  to  0.9.  Arnold 
Engineering  Development  Center,  Report~A£DC-TR-68-191,  September 
1968. 


151 


566.  P.  Lehner,  Separation  Characteristics  of  Ten  Stores  from  the  F-4E 
Aircraft  at  Mach  numbers  from  0.33  to  0.92.  Arnold  Engineering 
Development  Center,  Report  AEDC-TR-69-157 * September  1969. 

567.  J.  R.  Myers,  Separation  Characteristics  of  the  SUU-4l«  M-117.  BLU- 
1/B,  LAU-3/A,  and  370-Gallon  Fuel  Tank  from  the  F-^E  Aircraft 
Equipped  with  Wing-Leading-Edge  Slats,  Arnold  Engineering  Develop- 
ment Center,  Report  AEDC-TR-71-232,  October  1971*. 

568.  J.  A.  Planchard,  A Research  and  Analysis  Program  of  Studies  on  the 
Analysis  of  Weapon  Effectiveness  Phase  II  Results.  Volume  III- 
Development  of  a Two  Mode  Human  Operator  Model  for  a Tracking 
Task . Air  Force  Armament  Laboratory,  Report  AFATL-TR-71-110 , 

Vol.  Ill,  August  1971. 

569.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 

I 

I 570.  The  title  of  this  document  is  available  to  qualified  agencies  upon 

! request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


571 . F-4.J.  (Min-Mod)  Study  for  the  Aerospace  Defense  Command,  Volume  II- 
Detail  Specification,  McDonnell  Aircraft  Company,  Report  G6OI,  ~ 
November  1968. 

572.  E.  Stadl'er,  and  N.  Coe,  Model.  F-4  (Mod)  Performance  Data  and  Sub- 
stantiation,  McDonnell  Aircraft  Corporation,  Report  G65O,  November 

i9?an 

573.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 

j 574.  C.  L.  Hendrickson,  and  L.  D.  Fortner,  A-7D  Categoxy  II  Performance 

I and  Flying  Qualities  Evaluation,  Air  Force  Flight  Test  Center, 

I Report.  FTC-SD-70-29,  November  1970. 

575.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLJC),  Egiin  Air  Force  Base,  Florida  32542. 

; 

k 

I 576.  The  title  of  this  document  is  available  to  qualified  agencies  upon 

request  to  AFATL  (DLJC),  Eglin  Air  Force  Base,  Florida  32542. 


Wray,  Jr.,  Wind  Tunnel  Data  Report  1/2 

with  Third  Pivoting  Pylon,  NASA  Langley  Research  Center  Test 
Numbers  ^~7l6,t|-720',  6-tflil,  General  Dynamic  Fort  Worth  Division, 
Report.  FZT-12-6oi5,  March  1968 . 


578.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DUG),  Eglin  Air  Force  Base,  Florida  32542. 


J.  Coble,  Separation  Characteristics  of  the  SUU-51  Laser-Guided 


Disperser  Munition  with  Fixed  Tail  Fins  from  the  F-4C  Aircraft 


Arnold  Engineering  Development  Center,  Report  AEDC-TR-71-2  „ 
November  1971. 


580.  D.  P.  Forsmo,  Simulation  of  Missile  Trajectories  in  Proximity  of 


the  Launching  Aircraft  and  Comparison  with  Flight  Test  Data 


Institute  of  Technology,  Master’s  Thesis,  September  1969. 


582.  R,  M.  Voightsberger , External  Store  Drag:  A Comparison  Between  Pre- 


dicted and  Flight  Test  Results  foi  the  A-7P,  Vought,  Aeronautics 
Division,  Report  2-533^3/lR-8462,  August  1971. 


583.  AFATL  Parametric  Study  of  Mutual  interference  for  M-117  Bombs  and  a 


TER  . Results  from  Wind  Tunnel  Test  Conducted  at  Arnold  Engineering 
Development  Center  PWT-4T  Wind  Tunnel. 


584.  Wind  Tunnel  Data  Report  - 1/15  Scale  F-11A  and  F-ll IB  Force  Model  at 


Cornell  Aeronautical  Laboratory,  Test  Number  G52-193,  General  Dynamics 


Corporation,  Report  FZT-12-141 , May  19 


585.  The  title  of  this  document  is  available  to  qualified  agencies  upon 
request  to  AFATL  (DLTC),  Eg  Lin  Air  Force  Base,  Florida  32542. 


586.  D.  W.  Hill,  Jr.  and  G.  R.  Mattasists,  Aerodynamic  Loads  on  Four 
External  Stores  in  the  Carriage  Position  on  the  A-TD  and  F-bc 


Aircraft  at  Mach  Numbers  from  0.5  to  2.0^  Arnold  Engineering 


Development  Center,  Report  AEDC-TR-74-29,  May  1974, 


587.  External  Store  Airloads  Prediction  Technique  (U);.  Vought  System 


Division,  Report  2-57110/3R-3103,  7 July  1973. 


588.  (installed  Rockeye  II  Store  Data  on  F-4  obtained  in  Naval  Ships 
Research  and  Development  Center  Transonic  Wind  Tunnel ),  NSRDC 
Aviation  Department,  Washing+on  D.C.,  March  4,  1971. 


153 


I 


f 

1 

i 


589.  R.  E.  Smith*  Measured  Air  Loads  for  a Free-Fall  Weapon  on  an  A-4 
Aircraft.  Naval  Weapons  Center,  Report  NWC  TP  480U , October  19^9. 


590.  M.  L.  Howard,  Rockeye  II  Static  Stability  Test.  Aerodynamics  Labora- 
tory, Naval  Ship  Research  and  Development  Center,  heport  AL-99, 

July  1969. 

591.  D.  L.  Berry  and  D.  L.  Smith,  Wind  Tunnel  Test  Results  for  the  Boeing 
Production  Model  Conformal  Carriage,  Boeing  Company.  Number  D186- 
10013-1. 

592.  D..  C.  Cunningham,  J.  A.  Wolfe,  J.  M.  Cooksey,  Static  Force  Tests  on 
a .25  Scale  TFD-10  Model  over  the  Transonic  Mach  Range  of  .5  to 
1.2  (U).  Vought  Aeronautics  Division,  Report  HSWT  Test  295, 

2- July  3.968. 

593.  (Captive  Trajectory  and  Isolated  SUU-Ul  (TFD)  Store  Tests  Data  on 
.05  Scale  F— U Series  Aircraft),  Arnold  Engineering  and  Development 
Center,  Report  PC  0880,  Test  TC0015. 

591*.  Effects  of  External  Stores.  F-Uc  Plots.  Arnold  Research  Organization, 
Inc.,  Project  PA025,  Test  228  and  257. 

595.  J'.  M.  Whoric..  Effects  of  External  Store  Parameters  on  the  Aerodynamic 
Characteristics  of' the  F-4C  Aircraft  at  Mach  Numbers  from 0.6  to  2.0, 
Arnold  Research  Organization.,  AEDC-DR-75-ft^>  October  4,  197U. 

596.  J.  M.  Whoric,  Effects  of  External  Store  Parameters  on  the  Aerodynamic 
Characteristics  of  the  A-TD  Aircraft  at  Mach . Numbers  from  0.6  to  2.0. 
Arnold  Research  Organization,  Inc.,  AFDC-DR-TU-46,  June  3,  1971*. 


15** 


\ 


v*  'Wu  <a»w  » *i»f  j f ^ Bp 


INITIAL  DISTRIBUTION 


HQS  USAF/RD’QRM  2 
HQ  USAF/SAMI  1 
HQ  USAF/XOXFM  /'•<  1 
AFIS/INTA  *':  .;  1 
AFSC/DLCA  *£  1 
AFSC/IGFG  1 
AFSC/SDZA  1 
AFAL/DHO  1 
AFWAL/Tech  Lib  1 
ASD/ENFBA  1 
FTD/PDXA-2  1 
AFWL/NSC  1 
AFWL/NSE  1 
AFWL/SUL  1 
AUL(AU/LSE-70-239)  2 
DDC  2 
OGDEN  ALC/MMWM  2 
TAC/DRA  1 
57  FWW/DOS  1 
USAFTfWC/TA  1 
6510  ABG/SSD  2 
HOUSAFE/DOQ  1 
HOPACAF/DOO  ■ 1 
NAV  RESRCH  LAB,  Code  2627  1 
NAV  SYS  COMD,  Code  530C  1 
NAVAIR  SYS  COMD,  AIR-95 A 1 
NAV  SURF  WPN  CNTR  2 
NAV  ORDN  STN  1 
CT-176  TID/TECH  PUBS  2 
USNWC/Coda  533  1 
SANDIA  LAB  1 
THE  RAND  CORPORATION  1 
TACTEC  1 
USAFTAWC/TEFA  1 
TAWC/TRADOCLO  * 1 
ADTC/SES  1 
ADTG/SD23  3. 
AFATL/DL  1 
AFATL/DLOSL  9 
AFATL/DLY  1 
AFATL/DLJ  1 
AFATL/DLJC  5 
AFATL/DLJF  1 
AFATL/DLJK  1 
AFATL/DLJM  1 
AFSC/SDTA  1 
ASD/ENESS  1 


(The  reverse  of  this  page  is  blank.) 


